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PURPOSES OF THIS OUTLINE ‘ 


This is one of a series of outlines pre- 
pared by REA as an aid in planning and arrang- 
ing training schools for co-op electrification 
advisers. Each outline deals with a power use 
subject or with some aspect of cooperative 
_ principles and practice or with a particular 
_ method or technique of getting information to 
_ people. These are the three principal fields 

in-which electrification advisers need to be 
skilled. Each booklet contains both suggested 
subject matter and suggestions as to how the 
_ Material might be-presented, with an indicatior 
of a suitable time schedule. The booklet is 
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thus useful as a ride to orteche in charge 


of training schools, as an aid to the instruc- 
tors, and as a subject matter manual that may — 


be distributed to participants at the close of 
a training session for study and future refer- 
ence. Subjects available or in preparation 
are listed below by title and number. I[t is 
suggested that committees planning such training 
schools keep in mind the need of training in 
all three types of subject matter and, insofar 
as practicable, make use of the outlines ina 


balanced combination. 


LIST OF SUBJECTS 


An ORIENTATION OUTLINE (unnumbered) covers all three fields of information. 1t is to pro- 
_ vide the subject matter for an initial school that will give co-op officials basic background 
information and an understanding of the nature and eg of the educational job to be done. 


Farm and home Wiring 
Farm Motors 
Water Systems and 
Plumbing 
Electric Ranges Education 
Laundry Equipment 
Poultry Production 
Refrigerators, Home 
Freezers, Walk—ins — What 
Small Appliances 
Dairying 
Pig Brooding 
Farm, Home and 
School Lighting 
Farm Shop 
Pump |rrigation 
Garden Watering 
Electric Hotbeds 
Elevating, cleaning 
and grading farm crops 
Drying grain, hay, peanuts, etc 
Heating, cooling, ventilating 


Cleaners, dish washers 


Kitchen planning 


Membership 
Integrating Power 


use and Co-op 


The REA Program 
and Co-ops 

The Electric Co-op 

It Is 


The Co-op Movement 


Co-op Bylaws 


Ownership 
Assuring Member 

Participation 
Co-op Tax Status 
Annual Meetings 
Co—op's Place in 


the Community 


200 Getting News to Members 
(Newsletters and State 
Paper Columns) 

using the Radio 

Co-op Reports and non— 
periodical Publications 

Making Effective Talks 

Demonstration Techniques 

Methods and Results of 


Adult Education 


— Here and Abroad 


Effective Meetings 


Establishing Member 


Photography and Motion 
Pictures 

Working with Newspapers 

Exhibits and displays 

Working with Rural Youth 

Working with Community 
Organizations 


Cooperation Between Co-ops 


Value of Good LIZHting .cceccvcccvrescersosvssosorrssesees 
Pitting Lighting into The HOMC.ceoccceevesereeseseerseser® 
The Amount and Kind of Lighting Neededecesseoseereorerecs 
Light MCASULPEMENte ceocccrcveeescesessvesssoesgeeososserrrs® 
Farm Lighting HQuipment seccsccssccevsocesssesvccseerersrs 
The Choice, Placement ond Use of Lighting PixturcSe.cececs 
Choice, Placement and Use of Portable Lamps eceseoeceecens 
Development of Certified Flared-Bow] Lamps..eressereses 
Development of Certified (CLM) LAMPS ececrencerecvcesers 
Research on Lighting Home Activities: 

Reading - For Study, In Bod, At Pianidse-crccccessecccecs 
Sewing - By Hand, By Machine..--ecersccrecesssersorceee 
Seeing - Kitchen, Laundry, Bathrooms.cor-scecsreceveecors 
School, Church end Community Building Lightinge+aseccsees 
Modernization and Improvement of Lighting ecosecesecreseoes 
Choice, Use and Care of Light Bulbs and TubeSe-coorcrocce 
Wiring nigeh y Good Lighting -ceccececescervecgessocaseresores : 
Recommendations, Specifications and Certifications .erccces 
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_ Electric lighting on the farmstead contributes to human well-being 

and production of food and fiber. Both of these are importent during 
a national emergency. In addition, electric lighting offers many other 
benefits. 


Benefits of electric lighting: Some of the advantages of good electric | . 
‘ lighting are that it: Ret 


Improves seeing; protects eyes; improves health 
Increases production of food and fiber 

Adds to length of working day a 

Helps in doing jobs quickly and efficiently 

Enables workers to do jobscomfortably 
-Improves safety (helps prevent fires, thefts, accidents) 
Improves attitude toward work , 

Improves childrents scholarship, behavior, mental attitude 
Improves beauty of interior; brightens color in house 
Creates more cheerful environment ‘ 

Extends useful space; creates effect of greater space 
Lights areas quickly and conveniently 

Helps promote cleanliness in home, on farm 

Costs little for quantity of light provided 

Requires little care or maintenance 

Helps keep young people on farm, and at home: 


Human well-being: High morale, good health and safe surroundings help ‘ied 
in keeping farm families on the job and producing to full capacity. Be 
Good lighting improves morale, contributes to health of eyes and body 
and decreases certain safety hazards. In addition, it plays a large 
part in making rural living more satisfying. This helps to keep people 
on the farm, producing the food and fiber needed, instead of seeking 


work elsewhere. 


Production of food and fiber: Light, either alone or because of the 
heat accompanying it, plays a large part in producing food and fiber. 
It contributes directly to production by its use in brooding pigs, 
chicks, lambs and calves, in growing plants and raising the quality of 
farm produce. Indirectly, good lighting contributes to increased pro- 
duction by speeding work, saving time, lengthening the working day and 
saving energy. It makes farm labor go farther. 


In saving time, lighting ranks second only to running water among farm hg 
and home electrical uses. Including the time it adds to the working a 
day, it makes a greater contribution to getting work done than any a 


other electrical usage. a 


The following production and time-saving figures come chiefly from 
studies made by various Agricultural Experiment Stations at State 
Universities in different sections of the United States. These 
figures show the high place lighting takes among other electrical 
uses in increasing production and saving time on the farm and in the 


home . 
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INCREASING PRODUCTION WITH ELECTRIG ITY: 


Electrical use on farm 
Poultry house lighting edds 
Chick brooder saves 


_ Pig brooder saves "Me, aa 
Lamb brodder benefits 


Water constantly available 
to milk cows 


Water at 55° F. for steers 
Garden watering 


Total saving of labor on farm 
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SAVING TIME ON FARM WITH ELECTRICITY: 


Inerease in production 
4-5 eges per hen per mo. in winter 
5-10 chicks per hundred 

8-12 turkeys per hundred 


1-2 pigs per litter 
5S percent of newborn flock 


5-8 percent more milk, 6-11 percent 


more butterfat than when watered 
once or twice daily. 
8 lbs. per mo. gain in winter. 


10-52 percent more vegetables 


50 percent on most tasks done 
1 man esn do work of 2 men 


Daily Yearly 8-hour days 
Lighting adds to day 4 hr, 1460 hr. 1824 
Lighting for chores 1-13 547 684 
Water system saves (average farm) 270 ates 
Over hand pumping 2-4 730 914 
Over gas pumping $-1 91 ug 
Brooders=--over coal & 160 20 
--over oil 1-2 40 3 
Egg cleaners & graders 400 50 
Small grinders & mixers 100 125 
Milking 16 cows 2 730 912 
Separating 80 gals. milk 5 182 fen 
Hay hoisting, 30 tons 60 s 
Silo filling 10 13 


Elevators 


2/3 time of older types 
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SAVING TIME WITH ELECTRICAL HOUSEHOLD EQUIPMENT: Figures given below in 


number of S-hour days saved per year 


Water system (22-63 days) 28 
Light ing for work aed 
Lighting adds to dey (4 hours) 1824 
Automatic over non= 


automatic laundry 15 
Wesher 6-20 


Range 14 


are some averages of various studies: 


Dishwasher 14 
Troner eas 
Iron 10 
Vacuum cleaner 9 


(63-32; 13 days 
added by good use) 
Refrigerator 6+ 


Research on saving time with e008 Lentini: "Chores can be done in 
less time with good lights than with poor ones," J. P. Schaenzer* says 


in Rural Electrification. "Food can be prepared quicker, dishes washed 
faster, and the sewing and mending done more rapidly when good lights 
are available. According to Wisconsin Circular No. 163, ‘Turn on the 
Light,” a test was conducted to determine the time required to do the 
chores with electric lights as compared with the light of a lantern." 
As shown below the time was reduced 35 PameaE ay 


"Lantern Vs. Electric Lights for Chores" 


Selected Minutes to do the work 
Farm Chores Lantern Electric lights 
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Stabling cows bike 4 3 
Cleaning mangers 9.50 I 
Weighing end feeding grain 31.75 12 
Feeding silage and hay 9s cd 33 

Total time 84.50 55 


* 


This means over 22 S-hour working days per year saved by lighting for 
these four chores. 


; "Forty-six questionnaires were received from Wisconsin farmers, by the 
Agricultural Engineering Department, College of Agriculture, in which 
93 percent reported that good lights saved .them an average of one hour 

per man each day in doing chores," Schaenzer continues. 


"Adequate lighting alone saves 1s hours a day by providing daylight for 
the chores. A recent survey of several hundred farms in 40 states showed 
35 hours were spent on chores on unelectrified farms compared to 2 hours 
on farms with electricity," according to Electro-Economy Supplement No. 2, 
published by USDA, REA, in 1941. 


Cleaning electric lighting equipment requires 2 days less per year on 
an average farm than cleaning older forms of lighting equipment. 


Conclusion; Good electric lighting contributes to sight conservation, 
health, safety, comfort, convenience, cheerfulness, beauty and advance- 
ment in the home and community life of rural areas. In some farming 
operations it also has an income-producing, quelity-raising or money- 
Saving value. The importance of good lighting can hardly be over- 
emphasized. 


Good lighting depends on an adequate wiring system, proper selection of 
lamps and fixtures, good location of this lighting equipment, wise use 
of electric and naturel lighting, dull finishes and light colors in in- 
teriors, regular ee nes end proper care and replacemmt of lemp bulbs 
or tudes. 


*J, P. Schaenzer, Rural Electrification, Bruce Publishing Co., Milwaukee, 
Wis., 1948, pp 89-90. 
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FITTING LIGHTING INTO THE HOME 


Importance of planning: Good lighting doesn't just happen by itself. 
Somone must spend some time, thought and study to get. good lighting in 

@ home and on the farm or in community buildings. In planning and buy- 
ing, it is necessary to consider the cost of equipment, the amount of 
money you have to spend, your activities, the surroundings, the essentials 
of good lighting and the appearance of lighting equipment. 


Good lighting is available at reasonable cost for home , fam and.com- 
munity lighting if buyers know how to tell the difference between good 
and poor equipment. Lighting equipment should be considered in its 
relation to human efficiency, health, safety, production and good seeing, 
for these things directly affect humsn well-being. There is far more to 
lighting than just buying a lemp or fixture and putting it in what seems 
to be a suitable place. 
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To copy the lighting of relatives or friends and neighbors is not a safe 
way to get good lighting. Many inefficient, entiquated fixtures are 
still on the market. Be careful to avoid these so that you will have 

a 1950 or 2000 lighting job instead of a 1920 one. 


After lighting equipment is installed, be careful, but not close, in the 

use of it. Generous lighting for efficient and gracious living is within 
the means of most rural people. It is possible to make reasonably abun- 

dant use of lighting equipment sinee electricity is no longer expensive. 

But it tekes good planning to get good lighting, no matter what the in- 

itial or operating cost of the equipment. 


Good lighting of the home is a matter of concern to each member of the 
family. Consider the points in the following sections when planning, 


Cost of equipment: Concern over cost of lighting equipment and its Op= 
eration should not be a:limiting factor. in planning good lighting. Equip- 
ment which provides good lighting is available at various price levels. 
Often the operating cost ig no higher than that of poor lighting equipment. 
if it is higher, the expenditure of the additional money should be con- 
sidered necessary. 


Amount of money to Spend: Whether you are doing a new lighting job or 
bringing an old one up-to-date, you should make a decision on the total 


amount of money that you can afford to spend for lighting equipment. If 

you buy without plan, you soon find that there is no money left for other 
needs or other uses of electricity that you have been anticipating. There : 
May not even be snough money left to complete the good lighting job you an 
had planned. i 


Peet and Thye say in their book on Household Equipment™, "Adequate wir- 
ing usually costs 2 bo 3 percent of the total cost of tne house, and the 
fixtures another 2 to 3 percent." One commercial lighting information 
source says that when housing costs are very high a minimum for fixtures 
might be 1 percent of total house cost; 2 to % percent would provide some 
of the extras that give more of the benefits of electric lighting. 


*Louise Jenison Pect and Lenore Sater Thye, Household Equipment, John 
Wiley and Sons, Inc., New York, N. Y., 1949, p 407. 
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If there is little money to spend on fixtures, use the inexpgnsive pack- 


aged fixtures, Also find low-cost certificd (CIM) table lamps and pin- 
to-wall lamps. For a still cheaper lighting job, use adaptors for fixture 
lighting and homemade table and pin-to-wall lamps ‘for close-seeing light- 
ing. 


Permanency of location: Whether you own your home or rent will influence 
you in deciding what type of lighting equipment to buy. Adaptors and 
portable lamps are an excellent choice if you rent. They furnish a means 
of having good lighting in houses which have been meagerly wired or poorly 
equipped. You can take this portable equipment along if you move to an- 
other farm. 


The home owner can well afford to invest more money and put in permanent 
lighting equipment in his own home. 


Family activities: After deciding how much maeyto spend, make a care- 
ful room-by-room analysis of your home. Jot down as you go through the 
house the different tasks family members do in each room and keep in mind 
Where they are done. You will want to provide good lighting for these 
family activities. 


. Lighting for close seeing: In planning lighting, provide first for close- 


seeing tasks. If money for this cquipment is budgeted first, it won't be 
so easy to omit it. Portable lamps are usually necéssary to provide enough 
light for reading, sewing and writing. The number of lamps you buy for 
each room depends on how much you have to spend, the number in your family, 
the number of work areas and comfortable chairs, the size of the room and 
the activities carried on in the room. 


General lighting: General illuminetion is provided economically by cen- 
tral ceiling fixtures. It is used for moving about in a room, listening 
to the radio, entertaining, playing games, talking and other general uses. 
General Wiehtine also provides éxtra light for the close-seeing tasks be- 
ing done under portable lamps, and more important, it ties all of the 
lighting in a room together and gives us well-balanced lighting free from 
disagreeable shadows and annoying, sharp contrests. 


Essentials of good lighting: In planning lighting and in buying your 
lighting equipment be sure to have the essentials of good lighting: first, 
enough light; second, comfortable lighting; and third, well-balanced light- 
ing. Balance is neatly a factor in comfort of lighting, but it is so 
important that it deserves separate mention. 


1. Enough light; To furnish enough light, use large enough bulbs and 
tubes and have them in enough places. In deciding what size bulb to 
buy for a ceiling fixture, keep in mind the rule of not less than 1 
watt per square foot for storage, passage and living erea ceiling fix- 
tures and 2 watts per square foot for working BPEAS « 


Most rooms need at least a 100-watt bulb or-a larger total wattage in 
smaller bulbs in the ceiling fixture. A 100-watt bulb is the smallest 
bulb used in reading lemps. The 150-watt size is better in both places 
and necessary to protect eyes when studying. The 60's or possibly 40's 
may be used in bathroom brackets, at mirrors, over sinks, in multiple 
socket fixtures, in closets, on porches, in halls and on stairs (though 


75's in good single-bulb fixtures might be saferin the last three places). 


Fluorescent tubes of about half these wattages will serve about the 


same purposes. 
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2. Comfortable lighting: In all of the main used rooms of your house, 
see that in addition to having enough light, you have comfortable 
lighting. The light should generally be softly diffused, well shaded 
and well. balanced. One method of diffusing light is by passing it 
through a diffusing bowl or shield of opal or enamelled glass. Inside- 
frosted bulbs are used inside of these bowls. If shaded, a white 
indirect-light R-40 bulb is satisfactory without a bowl, except for 
prolonged studying. The bulb brightness is a little high for this. 
It reflects uncomfortably from shiny paper into the eyes. However, it 
provides good lighting for most sewing tasks. 


Light should be well shaded. It is easy to remember what makes a shade 
most efficient: White lining, not shiny inside, large, slightly slant- 
ing sides, light to medium colored translucent or opaque material. » 


For most tasks, good light is softly diffused, well shaded, well bal- 
anced, and relatively frse from glare and shadow. Light with a direct 3 
component, or undiffused light is satisfactory for certain tasks, such 

as ironing or hend sewing. It is also used at the workbench. 


Se Well balanced lighting: There should be good balance in amount ‘between 
gcneral room lighting and specisl lighting for close seeing. This means 
having at least one-tenth as much general lighting around in a room as 
there is on the page you are reading under a portable lamp. It is bet= 
ter still if there is a third to a fifth as much light in the room, 
especially one-third as much in the area fairly close to the work. To 
read in a little island of bright light completely surrounded by dark- 
ness strains and tires the.eyes. 


4. Stcady light of pleasing color; Light should be steady, free of flicker 
end pleasing in color. Colored bulbs are inefficient in delivering 
light. Red or yellow light is stimulating, later irritating and annoy- 
inge Bluish colors are cool, soothing and restful and show colors quite 
accurately, just as deylight does. But blue light also tends to be de- 
pressing, 


For the most pert, you will want to use ordinary inside-frosted or white 
Silica or ceramic bulbs, or tubes in some of the newer fluorescent 

colors. You may wish to use daylight bulbs or the slightly bluish white 
fluorescent colors for some particular work areas where color discrimin- | 
ation is important, such as at the washing, ironing or sewing centers. n 


Decoratively harmonious lighting equipment: In eddition to having enough 
light and comfortable, well balanced lighting, you want your lighting equip- 


ment to add to the attrattiveness of your hone. 
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As you go from room to room, fixtures should harmonize with each other. 

This is especially true with rooms thet are joined by ea lerge double door. 
Have fixtures and lamps "go" with eech other in design end height, or size, 
and in the shepe, material and color of the shades. Also you went the 

lamps and fixtures within ea room harmonious with each other. To have an 
attractive house, the lamps and fixtures should look as though they belonged 
with the house and furnishings in style, size, color and finish. They should 
be pleasing together both lighted and unlighted. But don't sacrifice your 
family's eyes to beauty in lighting equipment. You can find equipment which 
is both attractive and easy on eyes. 


Be 


Buying lighting equipment: -.Having in mind points on money, family activi- 


ties, general lighting, close seeing lighting, good lighting end decoration, 


you are ready to make a. rough sketch of your lighting plan. Draw in the 
outlines of the rooms and the. furniture and, using different symbols, 
locate the lighting equipment which you have and what you need to buy. 


Learn how much different fixtures and lamps cost by shopping around at 
furniture stores, department stores, electric shops, mail order houses, 
hardware stores and distributors! display rooms in larger towns. Fre- 
quently wiremen and electrical dealers will lend catalogues which will 
give you more ideas and a wider choice. 


Another session with your budget figures, the costs you have secured ond 
your plan will narrow your field of selection. 


‘Before buying any equipment you should see it lighted with the proper size 


light source in it and with other lighting equipment in the showroom not 
lighted. Then try to think how it will appear with other equipment--~lighted 
or unlighted. It pays to learn all you can about lighting from educas ional 
and commercial sources, and, if possible, to get aid from a trained lighting 
specialist. Careful observation and thought will help to get a good light- 
ing job. 


Providing adequate wiring: The wiring system on which your lighting equip- 
ment is used should be put in by a good wiremen. RHA-financed cooperatives’ 
inspectors check it to see that you receive your money's worth ond that the 
wiring meets safety requirements. You must be responsible for having the 
wiring system adequate for your use. You will want to keep in mind when 
you are wiring: 


1. Switches: Remember thet ivory switches and outlets are more attractive 
against light colored walls. than are brown ones. Plan to place switches 
so that the light can be turned on or off at the main-used doors. And, 
of course, have them put on the open side of the door, 42" up from the 
floor. <A switch that controls a light at only one place is called a 
single pole switch. If a light is controlled at two different points, 
the switches are called three-way switches. Any switch added to conrol 
light at more than two places is a four-way switch. It is confusing to 
have more than three switches in any one place. Investigate low-voltage 
controls, sometimes called remote control wiring. 


©, Convenience outlets: Convenience outlets are used for the plugging in 
of lamps end small appliances. When you wire your home, you should 
plan to have plenty of those outlets. Provide at least two outlets 
per room even in storerooms. Many more than this are-necessary in 
most rooms, especially the living room and kitchen. In locating con- 
venience outlets, it helps to remember that cords on appliances and 
lamps will reach about six feet from the outlet. Plug-in strips with 
outlets at regular intervals and fairly close together give great flexi- 
bility in use but add to cost. In the living room or any much-used 
room, also have a convenience outlet on each. wall space over three feet 
long. Put outlets in the base board, just above it or preferably about 
18" above the floor. i: 


Lighting outlets end convenience outlets for lamps are on generel pur- 
pose circuits of #14 or #12 wire with 15-ampere protective devices. 
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The outlets for appliances in the isheohen. daanaey nee, dining 2 room aia: 
need to be on heavier wiring than those in other rooms. Most of . 


- them plug in on appliance or 20-ampere circuits. Place these outlets 


higher, about 42 inches from the floor, to avoid stooping. Use at 
least #12 wire in: these rooms. Some people like to use #10, which 
is a larger size. In addition, some equipment requires a special, 
individual appliance circuit--for example, the electric range. 


Lighting outlets: Plan to have a ceiling fixture or built-in equip- 

ment for celling lighting in each room, or lamps on switch-controlled 
outlets. Consider using more than one fixture in rooms twice as long 
as wide, over 400 square feet, with alcoves or with very low ceilings. tg 
Provide light ‘at mixing center, sink, range and on both sides of mir» ~ 
rors. Plan for light at sorting, washing and ironing centers and at # 
work bench. Provide light on porch, at head and foot of stairways, 3 
for each 15 feet of hall and in closets over 9 square feet or 18" deep. ; 
While ceiling lights are usually centered in a room, they may be placed t 
off center--over a working or dining area. 


It is cheaper to install outlets at the time ‘of wiring then to add 
then later. However, if it is necessary to, add some later, plan to 
have all of the extra ones added at one time. 


Securing benefits of good lighting: Plan to take advantage of the benefits 
of good lighting. ‘ 
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Health: Heat or infra-red radiation and ultra-violet rays are useful 


Time and energy saving: Plan light enough for every job, with switches 
located to save steps, with fixtures and lamps that are easy to clean. 


Safety: Plan lighting for all stairs and hallways--free of glare and — 
Shadows, controlled by three-way switches at main entrances. Provide 
good local light for places where potentially Rene eee tools or 
machinery are to be used. 


Where lighting or other electric equipment is used around water or 
pipes, observe safety precautions. Put lighting outlets, switches 


"anda Other electric equipment out of reach of the beunbat and the 


lavatory and other plumbing or wiring equipment. Avoid radiators al- 
so. Often the switch controlling the light in the beathroom-is placed 
outside of the bathroom door, 


Plenty of outlets throughout the home will prevent the use of make- 
shift wiring. “xtension cords strung around a room and under rugs 
are dangcrous, unsightly and hard to clean around. 


Profit: Light, usually. because of the Heat accompanying it, can be Bi 


used on poultry, pigs, calves and lambs to increase farm profit. It 
proves profitable in connection with some plant production and improve- 
ment of quality of many products. 


in connection with health of animals as well as humans. The germicidal 
lamp uses ultra-violet rays to kill bacteria and other injurious micro- 
Organisms. It is used in some refrigeretors and in public rooms. 


Use and care of lighting equipment: After buying lighting cquipment and 


installing it in your home, set up a regular schedule for cleaning the 
fixtures and lamps. Bulbs or tubes, slassware and light-reflecting sur- 
faces must be clean for you to get the most light from the money which 
goes for electric lighting. 


- If lighting equipment isn't dusted for two or three months it may waste 


15 to 35 percent of your light. If cleaned only twice a year, the loss 
may be as much as 50 percent of the light toward the end of the period. 
The bowl-shaped glassware or metal shields of fixtures and diffusing bowls 
inside portable lamps accumulate a lot of dust. Fixtures which collect 
dust easily need dusting every other week. Dust bowls in lamps every week. 


At least six times a year or oftener wash lighting equipment. During 
certain periods of the year, it may be necessary to wash equipment once 
amonth. A damp cloth followed by a dry one is sufficient for washing 

most lighting equipment, except in the kitchen. Disconnect lamp or re- 

move parts before washing. Use soap for twice yearly cleaning end for grease. 


Whiting or some fine cleaning abrasive will remove spots and polish dull 
surfaces. Some equipment ig covered by a special lacquer. Acid and harsh 
abrasives may destroy this lacquer finish. 


Remove bulbs or tubes, cool and wipe with e damp cloth to clean; never 
immerse in water. One large manufacturer says that you can immerse bulbs 
if you dry them well. 


1. Extra supply of bulbs: Keep an extra supply of the sizes of bulbs 
and tubes commonly used in the home so that you can replace burned- 
out ones without taking one from some other place. Move blackened 
bulbs in places used for close seeing to less important spots in the 
attic, basement, closets or farm buildings. 


£e Care of sockets and bulbs: Bulbs will last longer if they are not 
jarred severely. Don't attach appliances to light sockets. Sockets 
will usually carry 250 watts; at most special ones will carry 600 watts. 
Don't screw bulbs in and out of the sockets as a means of turning light 
on or off. Hither kind of treatment wears out the socket by causing 
arcing or overheating. 


3. Light-colored, dull finishes: Paint walls end ceilings a light color 
end keep them clean for greatest lighting efficiency. White ceilings 
are being used for their light reflecting efficiency in many new homes. 
Flat paints or dull-textured walls help prevent reflected glare. 
Finishes should be dull rather than shiny for best diffusion of light. 


Cost of operation: On farms where the families are not overly careful but 
still not wasteful in using electricity for illumination, lighting uses 
between 30 and 50 kilowatt hours per month for the whole farm. & great 
deal more would be used if these farms all used good lighting. 


The cost of electricity for lighting should not be considered as a new 
cost. Hlectricity replaces other methods of lighting. One average figure 
of $1.40 (20 kwh) per month for electricity for lighting in newly electri- 
fied homes has been given in comparison with $1.20 per month with kerosene. 
This shows little increase in the cost of lighting by electricity. 


If the amount end quality of lighting given by electricity, is com- 
pared with that from an older form of lighting, anyone can see electri- 
city gives a lot more for the money spent on lighting. 


Summary: In planning lighting it is important to consider the following 


points: 


Initial cost of equipment--meke plan based on 
Reasonable cost estimate for fixtures 
(1-3% of total cost of house) 
Enough money for many portable lamps 
Amount of money femily has for lighting equipment 
Permanency of location--if renting, one should 
Buy adaptor fixtures to screw in like bulbs 
Put more money in good portable lemps be 
Family activitics--provide family members with 
Special lighting for close seeing--lamps & brakcets 
General lighting for balance & casy sceing--fixtures 
Good lighting essentials--amount, comfort, balance 
Decorative harmony of equipment design & color 
Benefits of good lighting: 
Time-saving Health Production 
Energy-saving Safety Decoration 
Hase of cleaning, relamping, other upkeep 
Maintenance and operating cost; wearing qualities 
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| THE AMOUNT AND KIND OF LIGHTING NEEDED 
(Terms, Principles, Measurement, Quantity and Quality) 


Everyday experience teaches you that your eyes change light into Sight. 

But what you really see is the results of the effect of the light energy 
not the light itself. This light energy is either projected to your eyes 
or reflected from some object or surface. In the end, light energy changes 
into heat and dissipates. Below is a little more technical information 
about light--some of which is still unproved theory. 


‘Light--Its Control and Measurement 


Definition of light: Light is radiant energy evalueted according to its — 
Capacity to produce visual sensation. It travels about 186,000 miles per 
second and at present is thought to be both corpuscular and wave-like. 
Photons or corpuscles of light, each a bundle of waves, probably move 
wave-fashion and in a straight line on a path called a ray. Wave lengths 
are measured in Angstroms (A. = 4-billionth of 1".) The wave-length range 
of the visible light spectrum is from about 7,600 A. for red light to 
3,600 A. for violet. Mixture of all colors produces white light. 


Light is part of the electromagnetic spectrum. This spectrum includes in- 
visible radiations of longer wave length--electric, induction heating, 
radio and infra-red rays (beyond red); visible light--red, orange, yellow, 
green, blue and violet; and invisible radiations of shorter wave length-- 
ultra-violet (below violet), X-ray, gamma and cosmic rays. 


Light transmission theories: Some theories of light transmission are 
that light consists of motion of radiant energy in the form of: 


Tiny particles or corpuscles moving in waves 
Tiny particles or corpuscles in straight line 
Electromagnetic waves through space 

Electrons vibrating in source of light 


The first theory--particles or corpuscles moving in waves--is the most 
widely accepted one. Objects are seen by the light reflected from them. 
Materials classify as follows according to their ability to transmit or 
let light pass through them: transparent--a lot of light; translucent-- 
gome light; opaque--no light. Transluence varics over a wide range. 


Sources of light: In addition to the light from the sim, moon and stars, 
men commonly uses numerous other sources of light for seeing. More and 
more these sources are clectric light sources. The more commonly known 
sources of light from electricity are: are lamps, incandescent lamps, 
and gaseous discharge lamps, including fluorescent lamps. 


The sources of light commonly used in the home and on the farm are in- | 
candescent and fluorescent lamps. The section on "Choice, Use and Care 
of Light Bulbs and Tubes" gives more detailed information on these sources 


1. Incendescent lamp: Light is produced by the heating effect. of an 
electric current passing through a fine wire or filament of tungsten 
in a glass globe from which oxygen has been eliminated. The wire 


eh ae 


becomes white hot when electricity flows through it for tungsten 
wire resists current passage. This produces light and heat. The 
filaments used are of these types: 


Concentrated filament--in common. bulbs 
One-filament~--type commonly used, one light 
Two-filament--two or three-light lamp bulbs 

Extended filament--in tubular bulbs (lumiline) 


ee Fluorescent lamp: Electrodes at the ends of the tubular lamp give 
off electrons which collide with atoms of mercury vapor in the lamp 
producing invisible ultra-violet rays. These in turn are changed to 
visible rays by phosphors coating the inside of the tube. 


Control of light: Electric light is controlled and directed chiefly by 
the following methods: 


Wall switches or pull chsins--to turn it off and on 

Diffusing bowls, globes or louvers--to soften or shicld it 

Shades or reflecting materials--to redirect it. Shades also shield 
Prisms, lenses, ribbed or configurated materials--to direct it 


Some terms relating to light control are: diffusion (breaking and spread- 
ing), refraction (bending), reflection (redirecting) and polarization 
(vibrating strongly in certain directions). 


Light measurement: Instruments, such as the light meter or brightness 
meter, can measure light. With e visibility meter it is possible to 
determine the comparative difficulty of Many Seeing tasks. Below is a 
Summary of the units and instruments of light measurement: 


Light--cause or source of lighting or illumination 
Measured in cendlepower or lumen; for example, 
lamp bukbs ero rated in Lumens 


Lighting--effect or result of light 
Quantity measured by a light meter in footcandles 
Brightness measured by a brightness meter in footlamberts or 
Candles per square inch; or by a light meter in footcandles 
and converted--Ft-L equals ft-c x 1.25 (approximate) 


For more information about this Subject and methods of making these 
measurements, see the section on "Light Measurement." 

Quantity: . If you were to ask anyone, even a child, what one thing is 
most important to good lighting, you would probably get the answer, 
"Have plenty of it." The amount you need actually depends on what you 
are doing. There is probably no such thing as too much light for any 
job, provided the lighting is comfortable. However, the larger amounts 
of light which science shows desirable are difficult now for everyone to 
get for several reasons: 


1. Electric power plants are not ready to produce the electricity. for 
these large amounts of light for everyone. 
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2. Equipment to provide it is not widely available. 


Se Electrical rates, while reasonable, are not low enough for everyone 
to afford the use of large amounts of light. 


4, Heat produced by intense light sources at close range would be un- 
bearable. 


In the meantime, however, you can improve your own lighting to a point 
where it is safe lighting for your eyes. During the next half century, 
there will probably be many developments beyond those now known to make 
more light and better equipment available at even more reasonable cost 
than at present, 


Light meter: Scientific research has fairly accurately determined tHe 
amount of Light needed for different tasks. An instrument called a light 
meter will measure how much light there is at any point. It is small 
ehough that it can be carried in a man's vest pocket or in a woman's purse. 
It can be used in any part of the home or in farm buildings to measure the 
amount of light at a particular place. The, light meter can also be used 
to. measure brightness of reflected or transmitted lighting. 


This instrument has a mirror-like cell and a dial on the face of ite The 
dial is marked off in different ways: 


1. In numbers from 0 to 75 or 100. 
2. In letters from A to E combined with numbers. 


The tiny mirror-like window in the light meter is a light-sensitive cell 
which catches the light from any direction and transfers it into electric 
energy. This electric energy causes a needle to move across. the face of 
the dial. The needle meves like the needle on the speedometer of your 
car. It swings over to the higher numbers as more light comes to the light 
Sensitive cell at the top of the meter. 


Great care should be taken to always hold the light sensitive portion or 
the light meter in exactly the same position and at the same distance as 
the task for which you are measuring the light would be held. Before the 
development of light-measuring meters, measurement of light was all guess- 
work and just about as accurate as Valeine a person's temperature by feeling 
of his head. Now light measurement techniques include definition and size 
of task area or reading plane, location of task and light in relation to 
each other, number and location of peegunecr to be taken end even control 
and measurement of surrounding area. 


Measurement of light by the light meter has been a very important develop- 
ment in getting good lighting. Eyes adapt so easily to different amounts 
of light that is hard to tell whether there is enough light or not, unless 
the light is so dim you can't see, or your ick hurt after trying to see 


Definition of footcandle: . The light meter measures light by a unit called 


the footcandle. One footcandle of light is a very small amount of light 


as you will see. If you have a standard sized candle and put a light meter 
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one foot away from this candle, the meter will register approximately 
One footcandle of light. You can imagine what a small amount of light 
One candle gives to a whole room. . ny ; 


Even if 10 candles are burning instead of one, there is very little light . 
by which to read. Is it any wonder that the scientists say from 0 to 10 
footcandles are inadequate for most tasks. 


England, France and the United States all use the footcandle as a unit of 
iight measurement. This standard candle is among the standards maintained 
by the United States Bureau of Standards, Washington, D. Cc. ae 


The technical definition of a footcandle according to the IES Handbook*is; 
"The footcandle is the unit of illumination when the foot is the unit of 3 
length. It is the illumination on a surface, one square foot in area, on 
which is uniformly distributed a flux of one lumen. It equals lumens per 
Square foot." 4 + 


A simpler definition to understand is: A footcandle is the amount of 
light at a point on a surface which is one foot from and perpendicular 
to the rays of a standard candle. 


Outdoor measurement of light: At noon on a bright clear day in June light 
measurement may show as much as 10,000 footcandles of light in the open 
sunlight. Under the shade of a tree at the same time of the year, it may 

read around 1,000 footcandles. And up on the porch as much as 500. At Si 
the same time, inside a room near the window there will be between 200 — 

and 500 footcandles of light. A few fect away from the window the amount 
drops rapidly from 50 to 30 footcandles or less. Here are some common 

amounts of light indoors and outdoors: 


Indoor and- Outdoor Li hting Jn Footcandles 
Bright sunlight, noon in June 8, 000-10, 000 
In shede of tree; or Cloudy day 500- 1,000 
On porch--in shade’ 300- 500 
Indoors by window 200~ 300 
Indoors by north window 50- 100 
Moonlight (full) 0.02 
Starlight (3 0.0002 
Near good reading lamp 20- DO" 7; 
Well-lighted interior at night 20- 50 
Poorly lighted interior at night . 3- 5 : 
Three-light floor lamp (300 w) ' 15- 20 or 30 
Same lamp with 3 40 w candles added 2Q)- 26 
CIM floor lamp, 10" bowl (300 w) -- . Siete: 
Ssme lamp with 32 w circular tube 45- 50 


Of course, the above interior measurements can vary; all depend on place- 
ment and other factors. ‘To measure larger amounts of light, greater than 
75 or 100 footcandles, or the highest figure of the light meter, you use 

a multiplier. Place it over the light cell or silvery glass face of the 

light meter. This leaves just a small space through which the light can 

enter the light sensitive cell. This space is 1/10 as large as the area 

was before putting on the multiplier. Now, when you take a reading: with 

the multiplier in place, you multiply that reading by 10-and that gives 


*TES Handbook, Illuminating Engineering Society, 51 Madison Ave., New 
York 10, N. Y., 1947. Revision underway for 1951 release. 
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the epproxinate number of thotoenalge of light. 


For mecedring ‘the. brightness is, sources and enclosing globes, use 3 "100" 


multiplier if you can obtain one. It is possible to make a special multi- 
plier for this by using two small holes made by a #29 drill in a metal 
piece under the "10" multiplier. Divide the figure by 10 for brightness 
in candles per square inch. 


Cendles per square inch x 452 = footlamberts . 


See the séction on "Light Measurement" for more details on this. When 

you make lighting measurements at night, you soon see how much more. light 
there is in the daytime. Think how easy and pleasant it is to read under 
the shade of a tree, on the porch, inside near 4a. window in the daylight. - 
(i Ses Pea | eonrentanes light, a lot of light helps in doing eye tasks. How- 
ever, reading in direct sunlight is not comfortable. There is too much 
brightness on the pagee 


Indoor measurement of light: Most of the readings made at night in homes 
are in the "denger zone" between 0 to 10 footcandles of light. This amount 
of light is inadequate for most tasks, ‘though 5 to. 10 EOP DCRR G Lee of mye 
is enough general biovpenaged for moving about. 


People who measure the Lipht in a great many homes find that most families 
have between 3 and 10 footcandles of light at the places where they try 

to read. Even in homes usuelly considered well lighted, there is seldom 
over 15 footcandles of light at reading points. On the back of light 
meters there is usually a list of the different tasks and different amounts 
of light which are buiteble: for them ¢: Instructions with a meter give help- 
ful information on its USCs hein 


The Amount of Light Needed--Quentity 


The amount of light needed varies for different tasks, different eyes and 
surrounding conditions. ars ig 


Light in, requirements for different tasks: The Illuminating Engineering 
Society (ITgS) has set up lighting recommendations for various types of 
work and play. You will want to study these recommendetions carefully. 


Minimum -footcendles recommended for specifie visual tasks are given below; 
Ft-c Home area or activity to be lighted 


2) General lighting in most rooms, halls & stairs 
10 Kitchen general lighting; over card tables 
20 Reading, casual periods (larger type). Writing 
Average sewing (periodic) 
Dressing table mirror (both sides of face) 
40 Reading prolonged periods (smaller type) 
Average sewing (prolonged) 
Child's study table; studying at dining table 
Work counter, range, sink 
Troner, ironing board, tubs 
Work bench 
Bathroom mirror (both dae of face) 
100 Sewing on dark goods, fine necdlework 
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To determine general lighting average a number of readings (at least five’ i 
well distributed throughout a room at 30" above the floor. Numerous other 
conditions related to quantity recommendations are given in IES' Home Light- 
ing Recommended Practice (1947) and future changes in revised issues of : 
it and of IHS Handbook* (1947-~-being revised for 1951 release). 


Since 1945, levels of illumination have sometimes been classed as follows; 
Level Ft-c Ft-c Range Used for the following Visual Tasks 


A 100 70=- 150 Very exacting and prolonged sceing tasks 
B 50 30= 70 Severe and prolonged seeing tasks 
C 20 15— 30 Moderately critical, prolonged seeing tasks 
D 10 7-. 15 Interrupted, casual non-discriminatory seeing | 
E 5 | Bae Crude manual tasks, intermittently carried on 
AA 200 © 150- 300 Extra fine inspect.ion 
AAA 500 300- 700 Accent lighting in show windows downtown 

AAAA 1000 700-1500 Hospital operating table. Featured displays 


Lighting needs of various types of eyes: The IES recommendations give 
the least amounts desirable for normal eyes. Lighting needs of various 
types of eyes vary considerably: 


Young eyes are easily injured; too little 

light may tend to cause nearsightedness 

Old eyes need more light to meke up for 

decrease ‘in pupil size, difficulty in i. 

focus ing on near objects, other defects 

Normal eyes should be treated with care. 
Defective eyes may need two to three times 

as much light as normal eyes for easy secing 
Light-colored eyes need more light than dark ones 
Light~colored eyes are more sensitive to glare 


Factors affecting quantity or emount of light: A number of factors affect 
the amount of light you get from your Lignting equipment. 


1. Size of bulb or tube: Very obviously the size (wattage rating) of 
the bulb or tube used in a porteble lamp or fixture is a very important 
factor in determining the amount of light you get from that piece of 
equipment. Four 25 watt bulbs only give 65 percent as much light as a * 
100 watt bulb. It takes six 25 watt bulbs to furnish about the same 
amount of light as the 100 watt bulb. 


100 watt light bulb ... 1600 lumens 
20 watt light bulb ... 260 lumens 


You cen figure how much electricity would be used by the six 25 watt 
bulbs (6 x 25 = 150 watts). Also compare how much it would cost to buy 
Six 25 watt bulbs with the cost of a 100 watt bulb. Lerger incandescent 
bulbs are gas filled and are more efficient then the smaller bulbs which 
are vacuum bulbs. Remember also the higher the wattege the higher the 
efficiency in ordinary inside-frosted (A type) bulbs. a 


*Tlluminating Engineering Society, 51 Madison Ave., New York 10, N. ¥sG =a 
1947. Revision underway for 195] releese, : 
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While his information is seed to know, you will find it applies 
chiefly to equipment for utility rooms. Ceiling fixtures in non- 
utility rooms or living areas are often best when they are of a 
multiple-socket type with 40 or 50 watt bulbs. 


&e Color of bulb: Measurements of emounts of light from a 40-watt color- 
ed bulb and a 40-watt inside-frosted bulb will show how color in the 
bulb decreases: the amount of light given off by it, 


There is andther kind of bulb sometimes sold; it is a clear glass bulb. 


. ft looks like it would give a great deal more light than the inside- 
Ss frosted bulb, but measurements show that there is less than 1 percent 
i. sort difference #p the amount of light given by the two. In other words, 

q if the clear glass bulb gives 100 a of light, ERE inside-frosted 
,? one gives about 99 percent. 


bog Daylight (blue) incendescent light bulbs should be at least the next 
Ah higher wattage rating to give somewhere nearly the same amount of 
light when replacing an inside-frosted bulb. The blue color absorbs 
light in transmitting it. Thus, use a 150-watt daylight light bulb 
to replace a 100-watt. inside-frosted ONG s 


a Se HEificiency of transmitting materials; You can learn a Jot about the 
‘a efficiency of transmitting materials by making light measurements with 
portable lamps using different types of diffusing bowls. With Mee con= 


ditions the some, either with shade removed or in place in all cas 

and distances the same, ene light measurements with diffusing soul 

a i made of these materials very thin, pebbly milky glass, thin smooth 

: hand-blown glass, Shier waffle glass, plastic, and clear configurated 
or clear ribbed glass. Among those now more widely available, bowls 
usually rate best first in order of highest readings as numbered. The 
amount of light from clear glass bowls is high, but gquolity may be poor. 


4. Color and cleanliness of equipment: Color value and cleanliness of 
equipment affects how much light you get from it, as experiments will 
show. ‘ry measuring the light under a good reading lamp. ‘The inside 
of the shade is white. Now, teke this shade off of the lamp and see 

a what the light meter reading is with a translucent, colored shade or 

a with a brown or colored shade lining. If a colored shade lining is 

not available, cut some brown wrapping paper to fit the inside of the 

j Shade and fasten that inside the shade with paper clips or scotch tape. 

; 9 é Measure and compare the amount of light from each. It is surprising to 

find a loss of one-third to one-half of the light. when you use the shade 

with color inside instead of the white lined one. 


Color in the lining of a shade, dust on the diffusing bowl, bulb or 
shade lining, dark colored ceilings or dark walls weste se Dark 
colors absorb more light than do light colors, 


S. Design of equipment: Using the same portable lamp, compare light meas- 
urement with just the diffusing bowl and bulb in place, then with the 
bare bulb alone. Next reassemble the lamp and with bowl and bulb in 
place take several readings at different distances with a flared shade 
on the lamp. Try the sane readings with a shade with straight sides. 


a ee 


Which gives the wider spread of light? You will find, as you: probably 
suspected, that a flering shade gives a wider spread of light than a 
straight-sided one. Also note that a lamp with a.good shade gives 

about twice as much light on the work area as when without a shade, 

using a diffusing bowl alone. The shade directs light on the work 

where you want it instead of letting it spread in all directions. You 
may be interested to compare the amount of light from a CIM crown bowl 
with that from a flared bowl of similar glassware and size. You will 
find the CIM bowl gives more light. 


6. Distance: The distance away from the source of light affects the amount 
of light there. Lighting measurements very close under a lamp are not 
meaningful. Few people hold their work this close to the source of 
light. It is wise to take the footcandle reading at the place where 
you would normally be holding a book that you might be reading. Take 
measurements closer and farther away. At a distance of three feet 
there is about 1/9 as much light as when only one foot: from the light 
source. Farther away from a lamp, the light is Spread over a wider 
area SO each part of the area gets only a fraction as much, inversely 

roportional to the square of the distence. Thus, at two feet away you 
get only about 1/4 as much light as at one foot; at three feet, the 
inverse of three squared, or 1/9; and five feet away, about 1/25 as 
much light. Strictly speaking, this exact ratio is true only when 
eho sources, of light isi.e. points So you may find some variation from 
this in your measurements of lamps. With fluorescent tubes, you have 
a long source of light, not a4 point source. 


7 Color and value of Surroundings: The ceiling, walls, floors and fur- 
hishings in an area affect the amount of light in the room. 


Pereent of Light Reflected, or Reflection Factor* of Paint, Paper and 
Wood Finishes for Interiors: 


Light Medium Dark _ WMood Finishes Other Surfaces 
Cream 75 Yellow 65 Gray 30 Maple 42 Silver 90-92 


Gray Coe BUTE 65 Red, 13 Satinwood 34 White plaster 85-90 
Yellow 75 Gray 55 Brown 10 ing. oak 17 Gless mirror 82-88 


Buff 70 Green 52 Blue 8 Walnut 16 White paint 75-85 

Green 65 Blue 55 Green 7% WMshogeny 12 Chromium 65 

Biue 55 Black paint 3- 5 
White 985 ; 


The reflection factor (RF) is very important in its effect on both the 
amount of light and comfort of the lighting. The lighting of a room is 
more setisfying when light is reflected in the following percentages: 


IES recommendetion* Recommendetions proposed - 
Ceiling 65-80% Ceiling 65-80% 
Walls 35-55% Walls 35-65% 
Floors 10-20% Floors 15-35% 


A higher value is better in workrooms or utility rooms end a lower 
value is permissible for decorative purposes. The cleanliness of 
ceiling, walls and other surroundings is elso important as dirt wastes 
light by decreasing the amount reflected. 


*From "Recommended Practice of Homo Lighting," Illuminating Engineering 
Society, 51 Madison Ave., New York 10, N. Y., June, 1947. 
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Checking for quantity of light in the home: Borrowing a light meter is 


one way of getting a measuring device to check the amount of light and 

the brightness at various places in your home. You may find you are like 
the minister's wife whose family did 9 lot of reading. She took a borrowed 
light meter home to check her lighting. When she brought it back she re- 
ported that there was only one place in the house where there was enough 
light for reading at night end that was stending under the ceiling fixture 
in the living room. She started to improve their lighting right awey be- 
ceuse reading was the favorite pastime of every member of her femily. 


To measure lighting in your home, you should meesure it at night at the 


“major secing spots in your rooms. Measure the light at father's chair, 


at mother's favorite spot; measure the light on the music at the piano 

and on the work at the desk. Teke the light meter to each plece where 
different members of the femily usuelly read, sew or work. Think of the 
tasks that are done at cach place. Be careful to hold the light meter at 
exectly the same plece as work, such as sewing or reading, is held. And 
as you gc, think of the eyes thet do the seeing therc. Arc they young cyes, 
old eyes, normel oyes or defective eyes? Old eyes end defective eyes re- 
quire more light (cften twice as much) in order to see as well cs normel 
eyes. By chenging to higher wattege bulb sizes, placing lamps closer to 
the work being done and using shedes with white linings, you can increase 
the amount of light et each place measured. Even more importent are the 
height of the lemp, the location of the light source and of the lower edge 
of the shade ebove the floor’ and interrelationships between furniture used 
and size and eye level of people using.the area. 


Sizes of bulbs recommended: Meny people will not.have the opportunity to 
use a light meter to mecsure their vresent lighting and to check lighting 
after they have improved it. Some ssenerel recommendetions regarding the 
Sizes of bulbs necessary to furnish the footcendles needed for different 
tasks and eye and room requirements may help get better lighting. These 
are given in more detail under the section on "Choice, Use and Care of 
Light Bulbs and Tubes" (see "Contents"). 


However, general recommendations of minimum incendcscent leap bulb wattages 
in shielded lighting equipment of better quality, singlce-bulb types for 
average homes in rural arcas are: 


Lamps for close seeing. , Some utility fixtures. 
Ceiling fixture in lerger and smeller mein- 

used rooms, respectively, for gencrel lighting, 
to be supplemented for close work. Rending 

lemps (100 w lemys for casuel seeing only). 

75 watts - Hell, stair end bath fixtures. 

60 or 40 watts - Utilitarien breckets to provide loetel lighting 
for work ereas and mirrors; generel lighting for 
Smell, less-used areas, like closets. Multiple-— 
socket fixtures for living areas, passageways. 


156 to. 300 watts 
150 or 100 watts 


Minimum total fluorescent ceiling wattage (not including ballast) for shield- 
ed fixture or fixtures as suggested by IES perteins to specific equipment 

put cen serve as a guide: 80--kitchen, dining room, living room; 60--large 
dinette; 40--bedroom, laundry (direct type); 30-32--small dinctte, small 
bathroom end bedroom under 100 square feet. Use 15-40 watt brackets for 
mirrors end counter lighting. See (*) p 18. 
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The amount of light really needed depends on poss Light tos in THe room. 
There are some dengers in’giving summary ~ figures. of. this type. They are 
too general and apt to. be misleading Room size, finish, type of equip- 
ment end other factors have an effect. But the above figures cen serve 
aes a GRAdes ; 


Comfort of Lighting--Quality 


Having enough light is important, but it is equally as necessary to good 
lighting to have that light comfortable to the-eyes. Comfortable lighting, 
or lighting of good quality is softly diffused, well shaded or shielded, 
pleasing in brightness end color, well belanced and reletively free from 
.@lere end shadow. It is also steady and jumeadablles 


Good lighting for most tasks (exceptions--at hand sewing end ironing cent-~_ 
ers, workbench) is soft, even lighting, but soft lighting is not good 
lighting if it is dim lighting. f&lmost every complaint of having too much 
light is an exemple of having lighting of poor quality. 


Main factors effecting comfort: Comfort of sceing is the criterion for 
LN OT RE 8 EN A AE IE OE a ED é ‘ 
quality of ‘lighting. Main flactors involved includes: 


Diffusion of light 

Minimum reflection of light source in glossy or specular 
surfaces (dull finishes, diffused sources) 

Low ratio of task brightness to other brightness in the 
visual field 

Sensitivity of individual cyes 


Understandine tho trensmission end diffusion of Licht and its reflection 
-helps in getting good lighting. 


Classification of materiszls: Materials are classified according to their 
effect on light and whether the lisht source (or objects) are visible 
through them: 


Transparent--transmit rays of light. Source visible through it. 
Trenslucent--diffuse light. Source blurred or not visible. 
Opaque ~-doeés not transmit. Source not visible through it. 


Effect of materials in Giffusing light: You should know the effect of 
different materials in diffusing light. They are given below: 


Highly Diffusing Partially Diffusing Non=Diffusine Materials 
Opal glass ‘Sand-blasted glass Transparent-- v @paauc-- 
Milky plastics Etched glass Clear glass Metal 
Parchments Silk, similar fabrics Clear plastics Thick paper 
Ceramic enemelled (slight Wood 
Blass diffusion) 


The very highly . diffusing and partially diffusing meterials are usually 
less difficult to use in getting good lighting than non-diffusing and 
Opaque materials. Good diffusing materials help to provide lighting 
relatively free of shadows and glare. 


4 Es ‘Regular (specular) 
 Parchnent Opel glass Mirror (glass, plastic 
eleacrpedaty iy)!  \Gaged glass. ' | Polished aluminun 
Most plastics - Poreelain enamel Polished chromium 
Blotters Brushed brass Polished brass 
Mat finish Satin chromium ; Stainless steel 
ih Fe STM ee alge he as 


A Diffuse reflection is the most desirable type of reflection. Spread re- 
_ flection is next.. Reguler or specular reflection is undesirable, except 
'to create interest. snd then it is only desirable when seen for short 
Paros of time unless very excellent lighting equipment is used near ite © 


; Several satisfactory reflecting materials commonly used in tights sot oeen 
ment are: 


Mat white paint Opal or enamelled glass 
Porcelain enamel Plastics 
Etched aluminum Treated fabrics 


These materials are efficient in ne lpine furnish ‘poth enough eae and 
comfortable lighting. Of course, the lumens from the bulb or tube count 
too. Walls dnd ceilings ‘shoulda be mat, not gloss finish for the most 
comfortable effect. They. provide more diffuse reflection while shiny 
finishes are glaring. 


Measurements: Some factors entering into the comfort of lighting are iy 
Measurable. These arc brightness and incirectly brightness retios. The 
nstrument used is.cithor a light meter or a brightness meter. The unit 

. of measurement of brightness is the footlambert. For suggestions on how 
to meesure brightness see section on "Light Measurement" Ft-c (from obe 
ject) x 1.25 = Ft- ~L--approximate, Footlambcrts as a measure of the 
brightness of m object depend on the reflection factor (RF) or transmis- — 
sion factor (TF) of the object. 5 


Ft-c (fron source) x RF feriopject)) 2 et-2, Ft-c x TF = Ft-L 


Definition of footlambert: The footlambert is defined by the IBS Hend- 
book as follows: "The footlambert is the unit of brightness equal to 
the average brightness of eny surfaco emitting or reflecting one lumen 
per square foot." 


Softly diffused, low brightness lighting: It is easicr to show what is 
meant by lighting of good quality by showing the differences between — 
comfort of poor lighting and better,lighting. You can try the experiments 
below, comparing the brightness and apparent comfort of the lighting from — 
different bulbs and from using different methods of transmitting, diffus- 


ing and reflecting light. 


1. 
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4A. 


Unshielded, clear glass bulb gives poor lighting: Try looking at a 
clear glass bulb (150 w). The poor quality of this lighting is even 
more noticcable without other light in the room. This light produces 
an unpleasant sensation in the eyes. It increases fatigue and dis- 
tracts attention from other things. With a glaring light of the same 
type in ea room, eyes are attracted toward it and at the same time ir- 
ritated by the rew harsh quality of the lighting. Instead of there 
being too much light, there is really just bed lighting, uncomfortable 
lighting. 


Unshielded inside-frosted bulb is little better: Now try another bulb 
of the same size but frosted on the inside instead of a clear one, 
end-“compare the two. The light is a little more tolerable, but you 
are still snnoyed by it and inclined to say again that there is too 
much light. You have improved the quality a little by using a bulb 
with a finish that breaks up the light rays, but the surfece bright- 
ness is still too greet for this light to be pleasing to your eyes. 

If necessery use unshielded inside-frosted bulbs like this only in 

the attic, closcts or basement, but shield the bulb when it is used 

in main rooms or at any ereas where you work. 


You will find the newer silice coated or ceremic white bulbs less 
spotty end more tolerable to lock et than en ordinary inside-frosted 
bulb. The light from white bulbs is more evenly distributed, less 
spotty then from the clear gless or inside-frosted bulbs. 


Unsheded white indirect-iignt bulb is only slightly better: Now try 


one of the lerger white indirect-light R-40 bulbs. This bulb is all 
right in lemps with a shade to shicld it, provided it isn't used too 
long for very close eye work like reading. But it is still too bright 
in direct line of view, though less bright, beceuse larger, than the 
inside-frosted bulb, 


Diffusing bowls or reflectors protect eyes: One of. the first great 
Steps forward in lighting ceme when one of the leading lighting en- 
gineers welked into a room having a cciling fixture with bare bulbs. 

He held his hends up in front of his eyes end said, "There, thet'’s 

whet thet needs, something between it and our eyes. Experiments with 
differcnt matcriels between the cye and the source of light have re- 
sultcd in different types of fixtures, meking lighting more comfort- 
able to the eyes. You can see the effeet of shielding by putting a 
gless bowl or a. metel shield around a bulb. If the gless bowl is a 
good one, it spreeds sand directs the rays of light and gives lighting 
of much better quality than e bare bulb--it is’softly-diffused, or 
brokcn up and more comfortable to the cyes. Notice thet the bowl does- 
n't appear so bright as did the bulb. This is beceuse the light spreads 
over 2 lerger area. If you can find en old style ctched glass fixture 
or clear glass diffusing bowl,. put it around the bulb before you try 
the good bowl. The light will show through the ctched: or frosted gless 
in a bright annoying spot. If the bulb is a lerge one and the bowl 
Smell, the ennoyence is very great. An etchea design often produces 
this same annoying effect. Metal Shielding has a different effect. 
Light cannot pass through it but reflects from its surrfaces--going up- 
ward to the ceiling then down or directly downward into the room, or 
Sidewise, ell depending on where the metel shield is pleced in relation 
to the light source. It is valuable to know which materiels are best 
for diffusing light end which are excellent reflectors. 


ren 


Pion: oreds improves comfort of Meneies Now, if you add a shade over 
the light inside of the diffusing bowl, it becomes still more plessing 


to the eyes. This can be more easily scen if you try it in a dark room. 
Notice how much more pleasing the light is when you put the shede on 
then when the bowl alone is visible. Shading is very importent with 

a light source at eye level. f 
Some shades give better quelity lighting than others do. Notice the 
effect of spottiness with a too thin shade, or glare from’a shiny 
lining. This glare is casy to explain by thinking about light coming 
back or being reflected from shiny paper. Light from shiny paper is 
annoying, especially when using bare-bulb lighting equipment. A shade 
which has roughened paper on the inside gives better quality lighting 
than a shade with a shiny lining. And a shade which fits into its 
surroundings without too much contrast, both lighted end unlighted 

is more comfortable to the eyes. The light source should not show 
through its shade or shicld in a spotty manner. 


Luminaire design and lamping: For comfortable lighting the bowl, 
globe, metal reflector or shade around a light bulb must be lerge 

. enough for the bulb needed for the task done there. Otherwise, the 
light from the bulb makes the luminaire too bright. 4nd this is 
annoying, uncomfortable end cistracting. Other factors to consider 
arc: 


Beaaine of light source 

Spread of lighting from pa pent. 
Lighting of the equipment itself 
Equipment’ against its background 
Other lighting used in room. ° 


As an example of the "lighting of the equipment itself," the lighting 
of the lower pert of an indirect type ceiling fixture is important. 


Freedom from glere--definition: Good quality lighting is nearly free from 
glere. Glare is sometimes defined as light wrongly directed or poorly | 
er olen Some of the "eye-marks" of glare are: 


Unpleasant sensation in eyos 
Increase in eye fatigue 
Distraction of attention 
Contraction of pupil 
Reduction in ability to see 


| Types: There are three main kinds of glare, aircet and indirect glere 
and glare by contraste 


Direct glare: Direct glare comes from a bulb or other light source 
that is unshaded or insufficiently shaded or shielded. | It is more 
uneomfortable when in direct line with the eyes. It should be ree 
membercd that being seated, or looking down while working at a task, 
lowers the line of view. ; 
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2e Indirect glare: Indirect glare is reflected glare from Light felling 
on a mirror, polished or shiny surface or glossy paper. Shiny vernish 
on a table top will produce indirect glare. Indirect glare from poor 
quelity lighting is extremely annoying. It is more noticeable with 
common incandescent light bulbs then with white indirecte-light bulbs 
or fluorescent tubes. 

3e Glare by contrast: Spotty lighting produces still another form of 
glare and that is glere by contrast. One light turned on in a dark 
room provides an example of ‘this. General lighting helps lessen 
glare by contrast. 


Methods of remedying glare: Some methods to try in remedying glare are: 


Move lighting eguipment — . Use dull finishes in area 
Move sccing task . Change value of background 
Move reflected glare source Increase general lighting 
Improve lighting equipment Avoid sharp contrasts 


Well belanced lighting; In addition to having enough light and comfort- 
able lighting from the source, lighting needs to be well balanced or 
well distributed in the area around the task and in a room so that there 
is never too sharp a contrast between the high brightness local lighting 
and its background. Balance in lighting adds to eye comfort. Well bal- b 
anced, well distributed lighting helps produce quelity lighting. How 
much more pleasing the lighted lemp is when there is other light in the 
room. With ceiling fixture and other lights in a room off remember how 
a lighted lamp looked with end without its shedc. Even with the shade 
on the lemp, @ page held under this light is too brightly lighted. Ib 

ontrasts too much with darker floors and dark ccrners of the room. The 
light itself contrasts too sharply with its background to be comfortable 
for long periods. 


~ 


If you use a Single lemp for close eye work, place the work and light so 
you are facing the wall. Or better still, fe the lamp ous @ corner and 
face the corner. This gives light surroundings in which to work for the 
light reflects from the wall or walls. Place the lemp in pias to 
your work as you would in any area. 


Providing general iliumination in the room helps get rid of shadows and 

dark arcas in corners or center of room. And the results are much more 
pleasing to the eyes if they ere being used for close work. Tho’size of 
the pupil of the eye does not heve to chage so much each time you look 
up from the brightly lighted page and out into the room. Some shadow and 
contrast may be desirable to lend interest in a room, 


There are some recommendations on the desirable amounts of gcnerel illum- 
ination for different purposes. There should be at leest 1/10* as much 
light in the room as on your work. Between work end surroundings a bright- 
ness ratio of 3 to 1 is desirable for reading or similar close work. You 
can get this general illumination from ceiling or well fixtures or by 
having several portable lamps with open-top shades lighted in a room. 


*Measure on a plane 30 inches above the floor. Average five readings-- 
one at the center and four halfway between center and each of four corners 
of roome 
we A, Ye 
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For Welt Bereuees Hsnting it igs desirable to avoi id sherp contrest by 
using: | 


Large luminaires and large light sources 
Equipment with up- and down-lighting effect 
General lighting to belance local lighting 
Colors and velues with little contrast 
Translucent equipment with light walls 
“Opaque eduinment against dark baeksrounds 


Brightness ratios: The quelity of lighting depends lergcly. on mainteining 
Eevee balance between brightness of vericus Lica or areas in field of views 


Suggested brightness relationships between’ zones of seeing in the home 
are as follows: 


Zone 1 Area of Task--this area varies in extent with activity. 
Typical brightness of task renges between 10 end 50 ft-L. 


Zone 2 Area of Immediete Task Surrounding sS--this arca immediately 
surrounds Zone 1 (task area). Zone 2 moves as cyes move 
in Zone 1, * 


No brightness should be greater then Zone 1 end none less 
then 1/10 as great. When task brightness. is relatively 
‘high and when the task is one of long duration, the ratio. 

should be as low as 3 to l. 


Zone 3 Area of Entire Tesk Bu natn ce eg--ell arcas within field 
of vision when cyes are concentrated on neer work or when 
raised from the task. Zone 8 varies with mov icnts of 
eyes, head and body. No substential areas of brightness 
should be less then 1/10 or greatcor than 10 times Zone 1. 
Variations can be 100 to 1, though these areas should not 
be adjacent. 


These recommendetions below, come from those for schools and industriel 
erease The first two especially are desirable for homes but seldom 
attained. 


Object or Area in Field of View Maximum Ratic 
Between task and surrounding area ah SB Cee: 
Between task and remote surfeces— LO roa 
Between lighting equipment end backgrounds 20 {Bows 
Between windows end adjacent surfaces 20° to 1 
Anywhere within normal field of view 40 to 1 
In schcols--in normal ficld of view 30 (awe 


Method of meeting brightness ratio recommendations: Illumination should 
be so distributed throughout a room that the surroundings have en illun- 
ination of about one-fifth to one-third that of the work spece. Hvyen a 
smaller @ifference is more comfortable. In homes it is generally recom~ 
mended that the generel lighting should be at least one-tenth that of the 
locel lighting and preferably the relation shoulc be one-fifth to one- 
third as many footcandlos. If reflectence values are uniformly fairly 
high, recommended brightness retios are easier to obtain. 
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Until itis installed, it is difficult to @etermine whether the brightness 
of equipment is pleasing or too great for comfort. 


Fixture brishtnoess may 


be checked to some extent in a darkcned store display room by scoinge the © 


equipment liehted with the 
equipment turned off. 


Maximum brightness: 


marized below: 


proper size lamp bulbs or tubes: and with other 


Some guides on maximum footlambert readings are sum- 


Candles 

pe Of Equipment. Location Maximum Ft-L Per Square Inch 
Bowl-tyve fixture Eye level 400° Se let eno CO) 9.) 

or shiclded or ; ) 

brackets above 
Enclosing globe Ceiling 1356 3 3 
Portable lamp bowls . Under shede 2250 (2000-2500) 5) 44.8-55) 
Study lamp shade tye level 75-85 
Dresser lamp shade Eye level 250-500 
General purpose lamp Eye level 100-250 

shade 
Indirectly lighted Room with 175 1/3- 


Ceiling (non- 
residential) 


50: ft-c gsen- 
eral lighting 


“Lighting of pleesing brightness: The brightness of objects and lighting 
equipment in line of view should be comfortable. This is lergcly a mate 
ter of balance in lighting between general lighting end Lighting on local 
close-secing tasks. 


Causes of objectionable brightness: Objectionable brightness may result 
fron: . 


Unsnhaced light sources--bere bulbs or tubos 
Part of bulb or tube exposed below shicli 
Improper reletion of licht bulb to bowl size 
Diameter of bowl toc small for bulb wattege 
Depth of bowl too shallow for bulb used 
Glassware being too thin or poor quelity 
Flashe< opel gless preferable to etchec or frosted 
Trenslucent glass or plestic varics in quality 
Spots of excessive brightness on fixturcs Or “Lamps: 
Etched designs Chromium trim Clear glass’ 
Transparent trim Large light bulbs Thin glass 
Improper shates--too trensparent, not. deep enough 
Fixture hung too close to ceiling meking bricht spot above 
Ceiling too bright from using too lerge light bulbs 
Fixture canopy too bright; shiny meteriel | 


Light of pleasing color: Red and orange colore2 light is stimulating at 
first, later irritating. . These colors are gay Ox. fighting colors anc used 


-in the home, put pecple in an exhilarated, then in en irritete4 or fighting 
mooce Blue and green are more soothing and cooler in their effect, bub ‘a 
Slightly Cepressing and not flattering to skin coloring as they tend to erey 
it. Most of the lighting in homes comes fron orcinary inside-frosted bulbs, ea 
the color of which is pleasing end familiar to the cyée Some of the new 
flucrescent tubes produce light resembling incandescent light. ‘They alsp vy 
have the advantage of being a large light source an@ therefore not -so bright, — 
but shielding is still desirable. Na 
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LL REE AEM task is being done, | there should be enough light 
uw ian lighting--for easy secing. For nsec lighting should 
a e pleasing in‘ brightness, balance and color. And it shou a be stead CY 

For g0od lighting have: 


Enough light for ne tasks being done: 
Bulbs or tubes of correct wattage 
Equipment well located and in enough places 
Surroundings light-colored and clean ~ 
Light close to work and free of shadows 
Comfortable lighting: 
Softly diffused ana well shaded or shielded 
Pleesing in brightness, balence end color 
Steady and cependable, not flickering | 
Properly directed--little shedow or glere 
Even, well balanced distribution of lighting 
General lighting ‘shoulc be at least 1/10 around 
to 1/3 close of special lishting on work 
Reasonable initiel snd opereting cost; easy upkeep 


Home-- 


Cieneiie can ee measured with verious instruments, 

The most common of these is the light metery ion 

Quantity and some factors relating to quality of ligh Ke 

is a sensation depending on many things, no one can measure it ful 
-Lisht: The cause or source, light, is meesured in cantlspeuar am 

The light output of sources of light is rated in lumens. end express 

total lumens or lumens per watt (IPW) . A-light sources emitting one 

power uniformly in ell directions produces le .57 lumens. These mea, 

monts cen be obtained from menufecturers' tables or roughly estinat 

fo lemp bulbs by taking the footcendle reading in a black 30M. 

with a light meter at a distance at least five times the sreatest dimensic 

of the souree and using the Pirstformule below. The trend in measuri 

this for long sources, like fluorescent tubes is to measure it for c 

feet of length at a distance 10 fect from the tube. And average th 

measurements and use this in the last formula. 2 a 


Candlepower = Footcandles on surface x distance in feet” from source 


Footcendles = Candlepower 
Pip owies vn in feet* 


Lumens Average candle power x 12.57 


Average candlepower-= Lumens 
Ay, 


Lighting: The effect or result of light, which is lighting, is measured 
in footcandles by a light meter, and in footlamberts by either a limty 
meter or a brightness motores The footcandle is a measurement unit for 
intensity of light, and the footlambert, for brightness. Another unit 
for brightness ieasuteene at high levels is candles per Square inch. 
Formula showing some interrelationships are: 


1 lumen over 1 square foot = 1 footcendle 
1 candle per square inch = 452 footlemberts 
Footlemberts = Candles per square inch x 452 


Footlamberts = Candles per square inch 
452 


A method for measuring brightness with a light meter when the reflec cti 
factor of opaque objects or the transmission factor of translucent m 
is not know , 


Footcendles .%.1.25.=2 Footlenberts. (approximate) 


al On teking the footcandle realing in the above formula, follow dircctions 
ae below: ; 


Be Translucent objects: Put light meter cell egainst. object. 
- Opaque objects: Hold light meter cell facing object 2"-6" away.* 


oe Footlamberts = Footcandles x reflection factor (RF). 
Footlamberts = Fooctcandles x transmission factor. 


Reflection factor = Footcandle reaainse* (cell facing object) 


oe (approximate) Footcandle reading (cell facing light 


Use of licht meter: Below are a few points to observe in using a light 
meter: . ; ay 

b. e | 

} oe 1. Avoid getting thumb or shadow on.ccll fecce in holding light meter. 


2. Place light meter with light cell on same plene as work. 


Se Raise table lamny on block or books to same.level as cell of light 
meter. . . 


4. Use multiplier to meesure amounts of light that swing needle over 
highest figure on dial. Multiply by 10. 


de Use a 100 multiplier to measure high level brightness. Or meke a 
special multiplier to put under 10 X multiplier to measure higher 
brightness figures. Drill two holes with a #29 Grill in a metal 
piece cut to fit over the light cell and uncer the 10 X multiplier. 
Spece holes in the window of the 10 X multiplier equidistant from 

each other and tiny window edges. Place against enclosing slobe 
end take reading. Divide by 10 to get epproximate brightness in 
cendles per square inch. Multiply by 452 for footlemberts. 


*Get a constant reading with licht meter cell at a distance of 2 inches 
to 6 inches away from object. 
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Below are listed reflectors commonly used in lighting farm yards anc farm 
buildings. 


Types of. Reflectors | . 


Trough reflectors: A long, narrow reflector with two or more fluorescent 
ere asteapectentg Tillie ar AP eMeP COATED ARE 
tubes placed above and parallel to the front edge of a work area provides 
good lishting for work surfaces. 

RIM standard dome reflectors: Where ceilings are high enough, RIM skirted, 
Standerd (ome reflectors arc exeellent and inexpensive for use in lighting 


the farm shop, garege, poultry house, jeiry and beef barn, milk house, 
silo, horse barn, hog house, sheep shed. peetmaty shed and granary. They 
also finc'use in the laundry and cellar. The RIM reflector most widely 


usec in farm buildings is 12" in diameter to fit the fod ee inside- 
frosted bulb. The 14" RIM reflector with e 150-watt silvered- el: bulb 
sives more comforteblo lighting for close-seeing baskse 


Shallow dome reflectors: Shallow dome reflectors are used for yard light- 
ing. Where a ceiling is very low as in many barns, the shallow dome 
reflector is preferable to the RIM standard or skirted dome. This shallow 
reflector directs licht downward but doses not shield the cyes from glare 

as efficiently ss docs the RIM standard dome. . 


fnele reflectors: Angle reflectors are used for lighting the haymow, farm 
neme Sien end road-side markets They are good for lighting the yard from 
the side or corner of a building and for any. location that: must have a fix= 
ture attached toa wall:with the light concentrated in one direction. Angle 
reflectors come in sizes to fit 75 to 100 watt bulbs. 


Bowl reflectors: Bowl reflectors are especially useful at places, such as 
the workbench, where intense light is needed for close work. There are 
several sizes to fit: lamp bulbs from 75 to 200 watts. 


Dust-tight and/or vapor-nroof equipment: <A dust-ticht fixture has glass- 
ware which screws into a specicl fixture fitter and keeps out dust. ‘One 
example uses a glass fruit jar to fit over a bulb. The fixture sometimes 
has a wire guard to further protect the lamp bulb. Addition of 2 rubber 
ring makes these screw-in globes "vapor-proof" as well as dust-tigzht. 
Dust-tight cquipment is necessary for safety in sreneries, elevetors and 
haymows. Some are built with e reflector above them for better lightinge 


Bulbs, Other Equipment 


Rough.-service bulbs: A 50 or 100 watt rough-service bulb, built to with- 
stand jars and falls, is used in a wire guard on the end of an extension 
corce Such a lamp is useful in ere machinery or in places where it 
might be hit he en animal. 


Reel or pullcy: & light on an extension cord hes many uses on e farm. Its 
convenience is greater in. certain places when the cord is attached to a reel 
or pulley making it possible to raise cr lower th e light es work demands. 
This is especially useful in a silo. 
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Floodlights and s otlichts: Floodlights furnish lighting for the roadside 
_ vWegetable stand, for working in the garden after dark end for f lower 
_ Garden lighting. These are available in 100, 200 wett end larger sizes. 

_ In outdoor locations use weather-proof stands equipped with weather-proof — 
_ cord. Special equipment with door Glasses or filters of red, blue, green 
_ or ember makes it possible'to heve many colored lighting effects. Spot- — 
_ lights are also useful in many places, where light needs to be directed 
_ at an object, such as a sien. For outdoor use choose PAR bulbs made cf 
hard, weather-resistent Slasse Ay 


fe 


Productive Uses 
Sizes and types of bulbs and tubes for productive uses are covered in thee 
Separate section on "Choice, Use and Care of Light Bulbs and Tubes." Be-- 
iow are listed some of the farm applications of light to production: a 
Heat: Regular and pyrex glass infre-red heat bulbs help increase produc- 
‘tion when used in chick, pig, lamb end calf brooders. Infra-red bulbs — 
keep humens warm when use@ over work areas, elso thaw ice, warm motors, 
dry paint and penetrete flesh, : Infra-red radiation soothes and lessens 
pein from injurics which are benefittca by application of heat. Avoid 
- placoment which will result in injury to bulbs or animals or denger of fire 


Sun lamps: Fluorescent, reflector-type and special more expensive sun 
Lamps requiring transformer equipment are available for use on stock and 
poultry. Follow directions carefully to protect enimels or workers from 
injury by improper or carcless use. 


Germicidal lamps: Germicidel or bactericiael lamps find use for Sanitary — 
purposes in farm work areas related to food production and in animel hous- Ae 

ing areas. Use approximately 30 watts per 100 sq. ft. in housing areas 

and about twice that much for food storese areas. Protect workers and 

aninals' eyes from injury. 


- Insect repellents and traps: Yellow light from yellow fluorescent tubes 
or incandescent bulbs Coos not attract as many insects as white licht 
would. Studics are underway to determine the valuc of flucrescent and — 

_ incandescent lemps in insect traps. 


Footcandle figures below mey Scrve 8s guides for amounts of light for 
different farm tasks: 


ani ‘barns; ices oheee 
ing ies or Rea Trace 


ee cleaning, aan ana sieves erat (erenary); me 
sleughtering; tobacco drying, stripping end general work. 
Dairy milking shed; milk can washing, milk cooling, ' pasteuri 
Separating; meat and poultry processing} rough sawing. | 
areas of rural markets. : Mee jpn LCA Teo 
Fluid milk testing and weighing; planing, rough sending a 
of wood. ii 
General farm work bench. 
Fine machine work; fine sanding and finishing of wort auto re 
machinery os Heh gia ares and ARs : 


nerd ecenasaiuee. 
Grading and sorting tobacco. ase color of light Roe 
portant than intensity.) Fine repair work and inspec tioma! e 


, There is little definite research yet. in most ercas of li ghting fort 


tasks. Fisures used are sinker ee ge of recommend anaes: for s 
commercial tasks. 


*Footcandle recommendations adapted from IES Lighting Hendbooke 
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Fixtures are ‘installed or netmanent Lighting equipment as 

istinguished from portable lenmps. These luminaires may be decorative 
for non-utility rooms or utilitarian for utility rooms. Properly chosen — 
fixtures provide good lighting for either general or special purposese 


“Recent trends: At the beginning of this century most lighting fixtures 
were trulv "fixed" ‘equipment. Gas fixtures were being changed over to 
- electric ones. And people felt when they got this grand new fom of 
lighting with electricity that their homes were lighted for all time to 
comes Recent findings about light and seeing have shown us that most of 
the fixtures of around the 1920's are as outmoded as the first cutonobt aga 
Yet because they are fixtures, permanently installed, people hesitate to 
chen ge them. 


Ceiling fixtures are definitely "in" fashion, contrary to popular opinion 
in some areas. leading authorities in the lighting field advise their use. 
But the equipment is very different from the old bare-bulb fixtures of y 
earlicr days. ‘ 
The trend is toward larger fixtures and built-in or architectural equip- 
ment. Some of the newer living and dining room fixtures are 16 to 24 
inches across. ‘These may use 150 to 300 or more watts total in: inéan+ 
iat Light bulbs or about 100 watts in nested circular fluorescent 
tubes*. There are also many fluorescent fixtures from two to four feet 
long Ae using up to-four tubés PT reuueen,) oO On 40 watts. Residential 
fixtures in 30-watt size are not Eraviaute. 


Undoubtedly the luminous cdéilings now being used in he oueaed Piela 
will find their way into homes. The fluorescent tubes arc above a ceil- 
ing of plastic louvers or preferably plastic panels. In some places 
inexpensive, replaceable,. crane lucent paper Le ase the shielding needed 
and at lower coste J ; 


Problems: Shiitee fixtures came into disfavor because the glare from un- 
Shaded bulbs in them was very annoying. Gradually as this was relieved 

by turing off the center light, the location rather thm the type. or 
comfort of the lighting was questioned. Starting in ‘the 1930's urban 
builders put up many new homes without ceiling fixtures in the living 

room, dining room and bedroom. Lighting was provided by the new semi- 
indirect type floor and table lamps that came on the market at this time. 


Experience with living in these homes soon shows that several‘ lamps in a 
room must be turned on to get the same general lighting throughout the 
room aS from a ceiling fixture. And this is costly in kwh consumption. as 
the monthly electrical vill shows. When working with light from one or 
Bye EWO lamps alone, darkness in the rest of the room is trying. The trend 
‘now is toward the use of both ceiling fixtures and lamps. In many new 
-- homes builders install simple, attractive, inexpensive fixtures that pro- — 
7 Lee comfortable generel lighting. The homemaker adds portable lamps, for 


“monly the 12" sizo ts avotlebic of three circular tube sizcs plenncd: 16", 
Aes BY, me 
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both initial ana Operating cost, 


. Classification according to location: Lighting equipment -classifies 
pendant, 


id. Pendant or, close-fittin 


Une g ale 


es t L 
pa its i. Mie 
seeing tasks. 
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aps impr 
its of light for close 


Styles of fixtures are available to fit: inte every room, b ant 
which furnish excellent lighting for Specific tasks is limited, 
can see when you study the research tests on kitchen, laundry a 


room lighting. See "Contents" for section on "Research on Lighti 
Activities," : av ; 


Infornetion about good Light ing will help you find good fixtures o: 
prove what you already have. In either case, you will went to con 


the following points, and possibly some others, in buying or improvi 
your fixtures: ; 


Lighting Construct ioh Style house, furnishings 
Appearance Safety ‘Permanency of location 2 
Cost Maintenance Portable equipment availab 


Classification of Types - 


es of lighting fixtures: Some classifications applied to fixtur 


re 
which you should understand along with their characteristics are; 


i 


Utiliterian Wati - Pendant 


General purpose Pan, bowl or 
Decorative Coiling Close fitting 


Special purpose Cluster or gs 


Classification by appearance: You may speak of fixtures as utilitarien 
(for utility rooms or workrooms) or decorative (for non-utility rooms 
living areas). Decorative fixtures may be wholly decorative, as secon 
brackets, or a combination of decorative and utilitarian. You will | 
this latter type more useful to you and a better lighting investment 


oe 


‘ 


close~fitting or built-in e 
face Surrounding it. 
Showing location, 


ccording to its rélation with th 
Wall brackets and Ceiling 


2 Gnd built-in equipment: In high ceiling 

ceiling fixtures are often of the pendant or hanging type, s 
from the Ceiling by a rigid rod or stem, 

» low ceilinged rooms fixtures must be Close fitting. In Beneral, th 
present trend among newer fixtures is toward thig type in a large : 


Lighting which is built into the homes and terme 
ing, as distinguished from easily removed fixtur 
also popular but CxXpensives Glass panels or louvers are built in 
flush with the ceiling, the light: 

the ceiling of a Toome This type is called recessed lighting, 
times an area is furrea in or built down fron, the ceiling to ene: 
lighting equipment. This. is sorrit lighting. It is easy to ins! 
in some places, such as between cabinets above a sink in the kit 
Light may be concealed in a ledge or trough or behing Q pieces of 
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oF Wood or nesters Beuaohed on the) ceiling to pe i a souree 
oO Light the walls. When it is on the upper sidewall and lights 
~tne ceiling, it is cove lighting. Fluorescent or occasionally lumi- 
line incandescent tubes and even incandescent bulbs are being used 
in coves and behind cornices. There are also window valance, book- 
case, niche and other forms of architectural lighting, such as fixtures 
permanently installed on the top of built-in furniture. . 


Wall brackets and ceiling fixtures: Fixtures used on walls are called 
breckets, wall brackets or side or wall lights. This distinguishes 
them from those on ceilings, which are called ceiling fixtures. Brack= — 
ets are further spoken of occasionally as close-fitting, swing-arm or 
pendant brackets, though the latter two types are rare anymore. Some- © 
times you will hear of over-mirror, side-mirror or under-cabinet ~ | 
brackets. Also central or center-ceiling fixtures or over-work-area 
fixtures apply to these locations. Recessed end applied architectural 
lighting discussed above falls into a little a acta ‘Classification 
as already given. Bath 


Classifica tion by method of Light siete oi Pe aie to the way they — 
‘are made end the type of material that is used in them, fixtures may give 
direct, semi-direct, general diffuse, semi-indirect or indirect lighting. 
Direct and semi-direct fixtures send most of the light downward, while 
sgemi-indirect and indirect fixtures send most of the light upward. Gen- 
eral diffuse fixtures are spread Lighting -or distributing fixturcs whith 
_goend. light in all directions about equally. Lighting from semi~direct, 
general diffuse and semi-indirect fixtures is more comfortable than direct Mi 
lighting. a 


1. Direct:.. A direct lighting fixture sends all or nearly all of its 
light downward. This type of fixture is usually inexpensive to buy 
and operate but not so commonly used now in good lighting practice. 
Incandescent bulbs in metal reflectors give direct lighting. Direct 
light, especially from incandescent bulbs, is glaring and undesirable — 
except for a few special tasks requiring some of it, for exemple, hend — 
sewing. It produces harsh shadows. Direct lighting is satisfactory 
in less used parts of attics, basements, closets and parts of farm 
buildings. It is also used with high or dark ceilings that waste | 
light. When it is well handled it is suitable over an ironer, a 
work bench: end at a few other work areas, such as sewing centers. 
In these latter uses, it is desirable to have other lighting also 
used in the room to help improve the quality of the work-center light- 
inge The long, wide spread of semi-direct lighting from tubes in 
reflectors give good lighting in these places, and a silvered-bowl 
incandescent bulb in a reflector gives satisfactory lighting and at 
a lower fixture cost. — . 


‘ 


The newer type of direct lighting fixture makes use of louvers or 
metal strips about 14 inchep deep set into the ceiling below the 
light source or on the bottom of a fixture. These are of dull gray, 
mat white or of a dull-finished aluminum; their purpose is to shield 
the light source and improve the quality of the direct lighting. Also 


ne 5 


4. 


‘but a little goe 


‘found in living rooms, dining rooms and bedrooms. This is an eco~) | 


-fortable lighting. There is also a nice balance between operating 


The types of semi-indirect fixtures available include: 


Seiad noes: 


equipment helps to fee iioniine as better poms nan dined £3 
ing. An example of semi-direct lighting is the close-fitting glass 
enclosing type of fixture used in low-ceilinged rooms. These are " 
common in kitchens, leundries, halls and porches and oc casionally — 


nomical method of lighting. The fixtures are fairly low in cost’ ana 
the size light bulbs used make for low opereting cost. The light is 
much better in. quality ne a found in as direct lighting. 


The close fitting semi- direct eee is good foe use ith ceilings” 
too low for a general diffuse or semi-indirect type. . It is better 
if the fixture has a slit or is d@siened to deliver enough light on 
the ceiling so that the ceiling is light, cheerful and comfortable y 
as a background for the fixture. A slit also provides a means for 
heat to escapee Some louvered fluorescent fixtures light the col Lae 
ing well and provide excellent semi- ~direct lighting. 


Gene ral diffuse: The general diffuse (direct- indirect) Pee spr 
its light fairly evenly in all directions. It. furnishes about equa 
amounts of uplighting and downlighting. <A good fixture of this typ 
with medium dense translucent glassware and a bowl large enough for 
the bulb--provides good ouality lighting. A small or thin bowl with 
a large bulb makes the glassware too bright for comfort. H 


Semi-indirect: A semi-indirect fixture sends more of its light to 
the ceiling but a lot of it goes downward through the bowl. — While 
sometimes it is a fairly close-fitting globe, the fixture is usuall 
suspended from the ceiling. It may be either a single open bow] or 
a multiple-bowl type. Multiple-bowl cluster or shower fixtures hav 
three or five small. bowls, chimney globes. or shades. 


If properly designed, semi-indirect lighting fixtures give very com- 


cost and efficiency which makes this type of lighting highly desir-— 
able. When chosen for suitability to their location, these fixtures 
may be used anywhere in the home. They are especially popular in t e 
living room, dining room end bedrooms. Multiple-bowl cluster, or : 
shower, fixtures are chiefly decorative fixture es, therefore, )unsul 
able for work areas in the house. They.also have more parts sy clea 
than a single-bowl fixture. 


Single open bowl or basin--glass, or glass and metal combinati ns. 
Wipe Dikee globe--globe with eae ae bottom, for wor Oe 


Indirect: An indirect fixture sends nearly all of its light to the 
ceiling from which the light comes back into the room. The ceiling 
_-- *‘ becomes a source of light like the sky. The best of’ this type of 
equipment gives enough light of high quality for general lighting 
when used with a smooth, dull-finished, light-colored background. 
This is true, -provided, of course, that tbere are enough bulbs of 
high enough wattage in the fixture. ‘When properly installed, the 
lighting is soft and well-diffused, SBerehio comfortable, but. often 
very flat and uninteresting. 


Indirect lighting is suitable in any room, especially if you add anil 
lights in some other way. To get best results, ceilings must be white 
or very light and in fairly good condition. When lighted brightly, 
patched cracks, uneven plaster, patched he cies and other defects 

show plainly and are distractings 


Indirect fixtures are basin-like fixtures of metal, open-bowl fix 
tures of dense glass or a combination of the metal and glass. These 
fixtures use larger bulbs: to give the same. amount of light as other 
types, since there is some additional loss of light. One of the 
reasons for this is beceuse the light must go farther. It goes first 
to the ceiling and then down into the room. Absorption alos causes — 
some loss during additional reflection. Despite this, where indirect 
lighting is used, the operating cost is not promibisive: Most indirect= 
fixtures: are modern in appearence, but some fit into rooms of older 
styles and different periods. However, they do not usually copy old 
forms of lighting equipment exactly. In addition to being available 

in attractive styles, the lighting from them is of the highest quality. — 
Belaw are the types ea and their advantages and samen Wiese 


Luminous bowl--open ‘Gow! of dense glass-~pleasing with light 
or white ccilings and lighter backgrounds. 


Solid metal basin--satisfactory in rooms with very dark walls, 
put likely to be too dark against ceiling unless plenty of 
light is provided by lemps below. 


Two section, or slit metal basin--slit designed to let light 
through to light fixture. Prevents fixture appearing dark 
against light ceiling or wall by lighting part of the fix- 
ture. This type is more desirable than solid metal or other 
Opaque materials. 


Luminous teesetonesnetal basin with glass Brecon ined area nélpee 
light fixture, also area directly below. Good in light colored 
rooms and in dining rooms. 


“Type ae bene ‘Lient 


ination, but some special types may also provide light for certain close 


pe awenen globe over a sink. 


1. General purpose lightines eat ine fixtures promis sense light 


Fixture Up-2 Down -4 
Indirect 90-100 0-10 


Lighting quelity high, — 
quantity low for watts. 


Semi- 60-90 10-40 © Medium operation cost, 

indirect good general lighting, homies ‘some see 
little glere or shadow. living rooms, bedrooms 

General 40-60 40-60 Efficient; comfortable - Common kitchen glob 

diffuse if glass diffuses even- for use in kitchen 

(Direct - ly, not. spottily, & bowl workrooms, laundri 

indirect ) is large enough to pre- farm buildings; some 
vent annoying brightness. types for other rooms. 

Semni- 10-40 60-90 High light output below; Close-fitting glass 

direct, _ some shadows, contrast. enclosing globes f 

Ie ps (See general diffuse) use throughout hou 

Direct O-10 90-100 Delivers most light per Metal reflectors i 

‘ w; harsh shadows and yard, farm buildings, 
glare, unless shielded. workrooms, eek ay 


Certain bracket and .ceiling fixture jee lamp terms are interrelated as 
given below, reading across: 


Appearance beaten Distribution of lighting  . Lighting effce 
Open=tODs . ivisieaiviete Indirect or semi-indirect.... Pblighting 
— Open=bOttoM..ceree Semi-direct or direct ....es 06 Downlighting — 
Enclosed. ccossevee General diffuse, semi-direct. Dist ee 


Purpose of lighting fixtures: It is. well to consider what the real a 


pose of a lighting fixture is, otherwise you may be Sens © as W 


He wired his home and, during the depression, spent $20 for a living 
fixture of a very beautiful multiple-bowl cluster type. A few days 1 
he went back to the dealer who sold him this fixture. "There's something 
wrong with thet light; I can't hardly read my newspaper by it," he com= 
plained. Lighting fixtures are chiefly intended to provide generate iis 


seeing tasks. Examples would be the lens type of dining fixture or ao 


in a room. They supply the softening effect or "sky area" necess 
to well balanced lighting. General illumination furnishes light 
moving through a room, for games, for talking and listening. af 
light for close seeing tasks which are done under portable lamps. 
ceiling fixture provides a uniform light which coordinates or ties 
gether the light from all of the lamps in a room. Fixtures give 
eral purpose lighting for convenience, safety and greater eye comf 


*International Commission on Illumination. 
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Additional Tight. for: ete ace tia tasks 
- Background lighting for lamps to avoid contrast 
Enough light for listening to radio, talking, resting 
- Pairly even light in center and corners of room when 
used with portable lamps — 
Usability of game tables in center ae room 
Pleasing atmosphere for guests on festive occasions 
Flexibility in room's atmosphere and arrangement 


General lighting is ie zaldion on @ plane 30-inches 
from the floor at a number of places--should be at 
least 1/10, preferably 1/5- 1/8, of local lighting. 


of the main reasons for having a ceiling fixture are that it: 


Provides even general lighting cheaply 
Increases center-of-room lighting 
Decreases annoying contrast in room 
Provides balance in lighting more easily 
Provides balance in Lighting more cheaply 


Substitutes for a central ceiling fixture might bet 


Numerous portable lamps lighted in room 

Wall brackets in pairs and balenced locations: 
Valance light and over-furniture lighting 
Cove lights or other architectural lighting 
Sonne of any or several of above 


Special purpose lighting: portable lamps amielly eta Light for 
‘close seeing, especially in living (activity and rest) areas. But : 
some kinds of permanent fixtures are sometimes used for certain close 


seeing tasks, especially in work areas and bathrooms. Hither ceiling 


fixtures or wall brackets are often used over work areas or at the 
sides of mirrors in addition to a center ceiling fixture. You will 
find this. very satisfactory in such rooms as the kitchen, leundry, 
utility room or bathroom. For exemple, either a small, ectiine fix- 
ture directly above or a wall bracket over the sink or better still 
built-in soffit light ing will give more light for dishwashing. . Port- 
able lemps also may give added light needed for close seeing tasks, 
even at work areas. While we do not often think of them as portable 
lamps, there are many portable pin-to-wall fluorescent lamps on the 
markets 


Ths - reasons you. need ibeal. Light’ for, close seeing are: 


Pupil of eye shrinks when hoicdna at fine detail 

Smaller pupil requires more light to see as well 

Coiling fixtures are far from task and rarely 
designed to provide enough local light 

Your shadow decreases light available on task 


‘Fluorescent or in bentieeeaats BD ht 
Utilitarian or decorative--or combination - . 
Uplighting, downlighting, or dis iripnetaat or. 
indirect, semi- ~indirect, neoReneS aN i direct 


ae Brackets are useful huhy numerous purposes. Rel are some of the 
: mon characteristics and uses of wall brackets 


Furnish light for close seeing work 
Contribute to general lighting in area 
Utilitarian--kitchen, workroom, bathroom 
Use 40 or 60 watt incandescent, or 
15-40 watt fluorescent tubes 
Decorative--candle, hurricane and indirect 
Serve as decorative feature--25 watt 
Contribute to general lighting--40 to 60 watt 
Reduce contrast by lighting wall 
Combination--useful ones in living areas 


Bracket fixtures have certain disadvantages. They arc’ that 


May be source of direct glare 
May interfere with furniture arrengement 
May interfere with picture arrangement 
May produce annoying wall brightness » 
ee _ May be costly to buy and to install 
ie ‘Are not easily movable to another house 


Se Decorative attractiveness: In addition to providing general lighting 
: end light for close seeing, fixtures and: brackets may add to the at-- 
traectiveness of a home. If they are chosen’ for suitability to. the 
ie tee end Pou dosiee and color which ee oe with the fumish 


Poinca to Consider in Loi aha es Fixtures 


In selecting lighting fixtures, consider the amount of money you. “have 
Spend, the lighting need, the i Murinat:ion Qualities of each fdocuuce 
appearance, its Optetrueneen and its s taty sei (UO Laie 


Amount of money to spend: 


1. Long-time purchese: Buying fixtures for a home means the! expen it 

of a considerable amount of money. While sane people may change fi 
tures frequently, most are not apt to do so. Therefore, it is ms 
to make a good selection first and Spend the money you have wise y 
that a change is not needed very soon. : 


ber “hat. Pat aye a nvanes wl not eive eka Light for senatnen 


end othér close seeing tasks. With a few exceptions, they provide only Bi 


general illumination. . For closc eye work, you need portable lamps or 
in some places brackets or special Aa anita A acne aia in add ition 
GO fixtures. 


Neca for portable Lemps: There must.be money left after buying fix- 
tures for the purchase of a number of floor, table and wall lemps. 

If funds are limited, it takes carcful plenning to get both general 
illumination and special lighting for close seeing. ae lighting 
is necessary, but lighting for close seeing is still mor e importante 
If money is limited, you may want to buy simple, AHernene’ 9o) incon- 
Spicuous ceiling fixtures or even adaptors and save enough to have 
plenty. of good portable lamps. 


Enough. light-— quant ity: In buying lighting equipment keep in mind its 
efficiency in-relation to the amount (quantity ) and kind (quelity or 


comfort) of lighting produced. The light output in relation to the amount. 
of electricity used is an important point to consider, but not so casy to 
:determine when buying a fixture. 


-l. Efficiency of large bulbs: In the selection of a lighting fixture re- . 


member that for both quentity and quality larger light sources (in 
fixture size and wattage of bulbs) are a better buy then smaller oneSe 
Longer, larger diameter fluorescent tubes are better in efficiency, 
brightness and light spread then equal wattage in smaller diameter, 
shorter ones. Larger incandescent bulbs are more efficient than small=- — 


er ones. One or two large incandescent bulbs in a single bowl fixture ie 


are more efficient than many small ones in a multiple-bowl or cluster 
type of fixture, though the latter may be desirable because it spreads 
the light over a wider area. Think of the comparative cost of the . 
bulbs and the ania Miser Sena HEY. USE. 


Light Solors, light pnetiarled: Remember that the color of the reflecting 
surfaces of the surrounding equipment affects the amount of light that 
you receive. A fixture with an ivory or white reflecting surface 
around the light source will give more light than an identical design > 
with darker surfaces. Colored translucent glassware will distort the 
color effect in a room and generally produce less light than the same 
fixture in etched and/or white ceramic finish. 


Distribution of light: The type of lighting used also influences the 
quantity of light you get from the electricity used. To get the same 
amount of light, general diffuse or semi-indirect equipment can use 
slightly smaller bulbs than indirect ones. 


*See p 4 for reference as quoted from Peet and Thye's "Household Equipment." 
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ee ed emehk "atten Reyne) : 
- problem. The main point to remember is. ge re 
you think will look well, the lerger the better from 

point, provided it is er designed. 


Variable amounts of light! You sometimes find ¢iaaes using thr 
light bulbs. There are some dining room and kitchen fixtures li 
this to give different amounts of light for different tasks. Fixt 
giving variable amounts of light are desirable if you need both a 
, and a high light level. Choose equipment using 100-200-300 watt bu. 
in Mogul sockets for larger dining rooms and 100-200-300 or 50-100 
watt ones for dinettes. The higher. wattage fixture gives enough 1 
Eon some close the Vesely chenney aE Ase a harrow Miivenest 


Use more efficient oné-filament bulb Ae too Sut eonG 


‘Fluorescent tube wattage: eine a tates lower ‘wattage is possible 
fluorescent installations because fluorescent equipment is about th é 
_ times as efficient as incandescent. eee Tzs* recommendations b 


will help to pat enough light in the room for general. Lightings 


Kitchen 80 Dinette . 60 Laundry (direct type) oe 
Dining room 80 Bedroom 40 Bathroom brackets 15-20 
“Living room 80 Bathroom 30 # Mirror brackets 20-40, 


i Be fe 


The small dinette, small petheoon and bedroom aides 100 square feet 
might use the 32 watt circular fluorescent tubés he 


Two wall lights or bracts give’ a more desirable amount of bathroom 
mirror lighting, especially for under-chin Shaving, than one light- 
' above the mirror. However, if you can have only one mirror light, 
choose a 15 or 20 watt shielded above-the-mirror fluorescent one. 
Or better still get a shiclded 2-tube, 20 w fluorescent fixture wh 
furnishes both uplighting and downlighting. See’ "Contents". for Bee 
on. "Research on Lighting Home Activities." = | 


Some of the characteristics of a deca Mudnesocuy, setvitey Mopars give 
below deal with quantity, others with satisfactory performance. 


A Good” Fiuoreseene Ceiling Fixture has; 


At least two tubes--shielded from eyes .. 

End shields of glass, plastic or slit metal 
Device for controlling radio interference : 
Certified span sass equipment--s tarter, ballast’ 


Miiorcactue equipment is discussed in aeeniey detail in the sect ion 
on "Choice, . Use and Care of Light Bulbs and ea 


“*The se suggest ions are connected with specific soutien See avant 


and captions "Recommended Practice of Home Lighting," Illuminating mn 
gineering Society, 51 Madison Ave., New itor 10, Ne. Ye, et aa ce 


ee ) meee 


“Etioloney = “Tene iven b eatnse anys 
; meer ‘given by aig bei in fixture 


i ee the consumer is unable to determine efficiency of equipment 
except superficially By its appeerance. 


Summa ry points: Below are a few buying guides to ath in mind. 


Single large light bern theresa of many aeliet 
ones in incandescent equipment (bowl vs. cluster) 

Longer, larger diameter fluorescent tubes prefer- 
able to smaller ones of same total wattage 

Translucent shielding, or translucent with opaque 
usually prefereble to opaque for efficiency 

| White or light colors, light metals, dull finishes 

best (avoid deep colors--blue, green, rose) 

Reasonably permanent reflecting surfaces © 

Shallow rather than deep bowls surrounding source; 

deep, narrow, orante designs usually trap light 

Shading to give 30-50% more light below, where needed 

Rasy maintenance features--cleaning, relanping 


Comfortable Light ing--quality: The most. important thing to consider in 
the selection of a lighting fixture is the quality or comfort of lighting 


given by that fixture. To determine comfort of lighting before buying the 
AE VULes see the fixture lighted. 


aie Lees amet The fixture should be lighted with the size bulb 
or bulbs you will need in the place where you are planning to use it is: 
in your home. In dealers't show rooms often small bulbs are put in 
fixtures. If you are seriously considering buying a fixture, ask the 
dealer to put in the size bulb or bulbs which you intend to use. You 
can ask the dealer about this or find what size to use in lighting bul- | 
letins. : 


Try the fixture with all others off, then you can judge the comfort 
of the lighting it gives with the proper size bulbs. Is the light 
evenly distributed, or is there a spot indicating the location of the 
bulb? Is it easy to look at the fixture when it is lighted, or docs — 
it appear too bright? Think about it installed against the background 
color in your room. Will it appear too light or dark against your ceil- 
ing or walls? What-effect will lamps or other lighting equipment to be 
used with it in the room, have on it? 


Fixture size: The diameter of a round fixture should be at least as 
wide in inches as the width of the room in feet, or preferably at 
‘least as wide as the room diagonal in inchos, The width should never be 
“tess than 12% tn any main-used room. The larger the-size or area of 
‘the glassware the less its brightness and the more comfortable light- 
ing it givese In brief, the larger the Baars is, the better it i 
‘and also the more fashionable. 


om AZ Ms 


space" ce Egat the size ent bu 
ceiling Pixture. Thus, 4 hall 4 tia 15 would if 
it and would use at least e 60 watt bulb in its Gelties fixture 

er wattage would be better, for example a fixture with three 40-wa 
bulbs is recommended*. ‘Two watts per square foot" is suggested pit 
utilitarian fixtures in work rooms. And to this add local light at 
main work areas. There is also a relationship between fixture size 
and size incandescent bulb that is to be used in the fixture. 


In single-bulb fixtures, poe bulb bine 7 should correspond 
with fixture diameter as fo Ll ows ety 


Relation of Fixture Pianeroneee Incandescent Light Bulb Wattag 


Fixture diameter in inches Lamp bulb wabbage in fixture | 
35 OL > Gh OrorueS 
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4 OR 40 or 60 
6/0R ty ms 1‘ 6G:0r 40 

8 or 9 . SSeS OnEGO 

10 : Sav ps 2 LOO OOM yar 
Le fm TEES Or Ors OOF: 
id ; ; 150 or 200 
16 F200. (OR S0O> 
18 OS O00 99n SO) 
22-24 “Sea O nor 1000 
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those pen aoe: aye pi puees einen Wonostes LS, apn and ae ia Re 
tures apply to non-residential interiors. Wattage for home use wo a 
not be ee than 300 to 450 watts. evar, . 


4. Line of view: You should take even greater carey in seleotinn a fi 
ture like a bracket fixture which is in your line of vision than one 
that is out of the line of view. A ceiling fixture can be brighte 
then a bracket fixture because it is out of your line of view. ge 


5. Little shadow end glare: 


a fixture are relative freedom from Shadow and glare. wie 


or Ornaments around the rim throw shadows. Such fixtures distract 
attention, especially in large rooms with a long view of the fi ae 
Very shiny mounts or ornaments do the same because of reflected 
Fixtures should be free from direct glare or wmevenly lighted (spotty) 
appearance. Also remember that bare or unshielded bulbs should not 
used im fixtures any place in the home except perhaps in closets 
unused parts of attics or basements. Therefore, buy fixtures witt 
‘shielded bulbs and have the shielding er SOU ats thick ane 3 
deep enough for size bulbs used. 


ae Ate 


bi 


Vines. avoid choosing a fixture wich a deme non-Juminous pert on the 
luminaire, if next to or surrounded by very luminous portions. This 
is especially true if the size of the non-luminous. portion is large. 
or very dark compared with the rest of the fixture. 


Large, very shiny sections are also tedesieegie for hee attract your 
eyes to the fixture and distract your atbenv ten from your worke 


Background for fixture: If the fixture is to be used) against a dark | 
background, you should also take special care in selecting the fix- 


ture; the bowl should be larger and more dense, or darker, than it 
would otherwise be. 


ing “and appear to be! of tower: more comfortable brightness. But a 
fixture cen be so dense that it wastes an unneces sary amount of Light. 


~ Avoid dark colored, totally indirect fixtures eA calcite: sharply with 
the ceiling. The dark outline of a lighted indirect fixture is often 
unpleasing against walls or ceiling. Also. uncomfortable is bright, 
direct light from a direct lighting luminaire against very dark i, | i 
or ceiling. You might try a dense translucent fixture for these places. 
Or change the backs eround colores 


ummary: A Biden ie Aerie which you can use in eee fixtures ist 


Visit fieeue nice leg 4 in tate afternoon on dark day 
Reqgucst the dealer to put proper wattage bulbs in fixture 
Turn off all other fixtures in display room 

Observe fixture for brightness of bowl 

Note trim and design--are they annoyingly bright? 

Look at ceiling above fixture, fixture support 

Think of effect and hanging height in your home 
Consider color and value of background for fixture 
Consider other lighting | mene 85 to be used with it 


Lighting performance: The ‘relationship metwoen, amount OD: Light and comfort 
is important, In considering the total lighting performance of installed | 
equipment for particular tasks in your home ,. Look jfort 


Eye- cautsts and ene sons oe ayied requ Se ae 
Fairly even, pleasing distribution of light 
Comfortable, fairly uniform brightness 

(Avoid annoying chrome, glass cutting, spottiness) 
Shielded light bulbs in normal line of view 
Relative freedom from glare and shadows 
Smooth light distribution on background area 

, Pleasing against background, lighted and unlighted 

Balance of distribution within recommended ratios: 
zone l--amount varies with task 
Zone 2--no greater than Zone 1; no less than 1/10 

zone 1. For task of high brightness. and ne 

duration--preferably 3 to 1 
zone 3--no area less than 1/10 or greater fren 

10 to 1; can be 100 to 1 if not adjacent 


Appearance: The trend in the style of lighting fixtures is more and mor 
toward simplicity. Simple designs with graceful lines and small amoun 
of ornamentation characterize oS newer fixtures. Most. of the better 


trim. The white or near white ones, Saray of glass, are very common 
used and very acceptablo in most homese ‘ 


thing apart. It is in good proportion to the size of the room and so. 
signed and hung that it does not interfere with the sweep of vision. — 
is attractive, both lighted and unlighted, and is so simple and free from 
shadow and glare that it is restful if you happen to look at it. It harmon- 
izes with the fixtures in other rooms and with the style of architectu 
of the house. It fits in with the furnishings used in the room in wh 
it is placed. 


A summary of points to SOs for attractiveness in pitas appesi ene a . 
given below: 


Suitability for room's purpose--work, rest, activity 
Appropriateness of decorative style to erea of use 
Size well-scaled in proportion to room ee 
Simplicity in style, line and decoration oy 
Harmony in color with background, surroundings 
Neutrality in color for future color changes 

in room decoration end furnishings 
Effect of its own and other lighting on fixture, using 

light bulbs of correct wattage for area, task, comfort 
Light passing through fixture, avoiding spottiness 
Provision of light with little glare, few shadows 
Room-to-room unity or harmony among fixtures 


Construction and finishes: A good fixture is well constructed both 
cally and electrically. It is reasonably firm and rigid in its construct 
and free of sharp or rough-edged metal parts. It meets the safety stand 
ards of the National Electrical Code. It should bear the UL (Underwri 


Tiger 


Penne lie that will. not: oat} oe rust. The finish should nett Bel or be | 
subject to casy damage in installing the fixture. Lecquer coatings help 
prevent tarnishing of some'metals, like brass. The fixture should be light | 
enough in color and of a proper finish to. give the greatest amount and ms 
most comfort possible in lighting, for the purpose for which used. Dull 
finishes and light colors and light metals on reflecting surfaces are very f 
efficient in giving good as ¢ 


The fixture should be casy to Eeaennre and easy and safe to clean. Most 
rural homemekers have had kerosene or other fuel-oil lamps too long to 
be very enthusiastic about something that is going to add cleaning prob- 
lems. This probably explains why farm women like the simple enclosing ~ 
_ globes and single glass bowl or metal basin type fixtures rather than He 
_ those with so many parts to them, suchas multiple-bowl cluster fixtures. | 
_#nd perhaps it also explains why so many rural people are -enthusiast ic 
about modern forms of lighting. However, it should be remembered that 
J | 


any type requires cleaning. 


“Incandescent fixtures, in addition to these points, ought to have standard © 
sized sockets; or if they are the high-wattage, 100-200-300 watt three- 
light type, Mogul sockets. It is too much bother to-hunt for bulbs with 
special sized bases to fit into fixtures. Choose fluorescent equipment 
for larger diameter tubes in preference to smaller ones. Below is a a ort ee® 
summary which cen serve as a buying guide. 


Look for: 


Good electrical construction (UL lebel) 

Firm and rigid mechanical construction 
Exposed metal parts free of sharp edges 
Non-corrodibicmatorial or durable coating 
Reasonably permanent reflecting surfaces 
Gogd finishes (not peeling or marring casily) 
Sufficient room for correct wattage lamps 


Since fixtures require frequent dusting, washing and relemping for best 
ANghting performance, ee aan ph lo be “gia eile ea fort 


Hquiprient which uses stendard ahs or hates of 
suitable size and easily available 
Easy assembly, installation and lamping 
- Basy cleaning--dusting, washing--and relamping 
Enclosed type, open-bottom or silvered-bowl equip~ 
ment for places where cleaning may be neglected 


_ *Underwriters' Laboratories, Inc., 207 East Ohio St., Chicego ll, I 


Room by room types: 
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General lighting fixtures for living areas: Numerous publications 
EI MEE we Mec tec RP, Mmaeforoeae a 


show pictures of some of the common fixtures for th: various rooms. 
Notice how often you see the simple glass bowl or metal basin type 
fixtures for living or dining rooms end bedrooms. If you do any 
reading around the dining room table, you may want a special fix- 

ture with a large shade and hanging from a chain. There is a 10" 
bowl inside of this shade and a three~light bulb. This type of ceil- 
ing fixture, especielly over a narrow table, provides enough light for 
Some close seeing tasks. Another good dining room fixture is the 
translucent glass one with 5 downlight from a high-wattage bulb. A 
wide glass lens or circular louvered section improves and directs this 
light. Some of the very wide het-like fixtures with the bulb or bulbs 
end shielding below the inverted bowl-like upper section provide good 
table light. They are very modern in appearance. 


General lighting fixtures for work areas: Shielded fluorescent fix- 


tures give good general lighting for work rooms. Well designed home- 


made ones suspended from the ceiling or on cabinets above counters 
give both general lighting and speciel lighting for cupboards and 
work areas. Large, medium thick Glass globes and some semi~indirect 


fixtures of large size for high-wattage incandescent bulbs (150-200 w) 


do a good general lighting job heres — The indirect silvered-bowl fix- 
tures of larger size for 200 w bulbs give good general lighting in 
workrooms e 


in the laundry you can use a reflector type of fixture which has a 
white porcelain-enamel lining;. this type of fixture gives direct light 
from incandescent bulbs, semi-direct light from tubes. It is especi- 
ally good for 4 laundry that has an unpainted wooden ceiling. However, 
it would also be desirable to paint or whitewash the ceiling in this 
CAaSe. 


Special lighting for work areas: With center ceiling fixtures you must 
provide bracket fixtures, portable lamps or an extra ceiling fixture 
above places where you want light for close seeing, unless your kitch- 
en Or laundry is very small. Long narrow fluorescent fixtures for the 
bathroom and kitchen give gocd lighting on either side of mirror ,) ous 
they go under the cupboard or on the wall above a work space. 


Special lighting for living areas: Bracket fixtures, which throw the 
light mostly upward are often used in work areas and occasionally in 
living areas. A few of these work-area brackets are of the enclosed 
type. The bulb is entirely surrounded by glassware. More often 
brackets are open-top types. Old style brackets of the candle type 
with bare bulb and pendant brackets of the cpen-bottom type are dis- 
appearing from use. If you have any bare bulb. direct light or down~ 
lighting brackets you should improve them. You can usually do this 
by turning over the glassware. In open top, inverted or enclosed 
brackets the bulb is sheded to minimize the glare. The newest decora- 
tive brecket fixtures are indirect ones made of metal, dense glass or 
plaster. These throw the light on the wall and ceiling above the fix- 
ture. This is the type used chiefly in living and dining rooms. If 
you wish brackets, choose light-colored metal, very dense plasg or 
plaster ones. Consider those with larger areas, the plate-like ones 
in square or round shapes. 

bat A. hoes 
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shooation. of Fixtures. 


‘Ceiling fixtures: While rope balance in the Aue oanent of fixtures may 
be desirable it is not always necessary. 


Central poset Ans ‘In-the living and ain room, bedroom and: most 
Other rooms, you usually see ceiling fixtures placed in the center 
of the eed lina. ‘However, in a very large living room, espécielly. one 
with bays, or even in a long. narrow room, two fixtures may be used, 
one centered in each end of the room. A room twice as long as its 
width needs two fixtures, or better still from an ee ame view- 
point--valance, cornice or other eat ~in lighting. 


Off-center location: A room with bays may have a fixture in each 
bay. -In a living room, you may put a fixture over the table in the 
dining area. You may put ceiling fixtures off center in kitchen, 
_ laundry areas, baths, halls and on porches, if this placement will 
provide more Light for. such tasks as Seen Ne i ironing, eum: 
Or climbing stairs. 


Give special thought to the placement of fixtures on stairways; for 
safety, stairways should be well lighted. Avoid a ceiling fixture 
in-which you can see exposed bulbs when either climbing or coming 
downstairs. Place: the fixture soit does not. throw shadows on the 
stairs, even if this: ey mean. Oi Sconter, edt ae oar 


Hanging height: In any Pein ee height of the room determines the 
type of fixture used and the method of hanging it. <A fixture should 

not interfere with people walking through a room. Indirect and semi- 
indirect fixtures should hang low enough so that most of the ceiling . 
will receive some illumination. A guide for hanging. a chain-suspended 
luminairé is to have its light source center not more than 18" from 
the ceiling in an 8' 6" room unless the fixture is over a table. If 
these suspended fixtures are too close to the ceiling, there will be 
a bright spot on the ceiling above the fixture. This will attract 
attention and be unpleasing to the eye. If the fixture cannot hang 
low enough so that the spread of light will cover most of the ceiling, 
it should hang so thet it will give a circle of light at least 6 feet 
in diameter. Some ceilings are so low-that they will take only close- 
fitting, semi-direct fixtures. If the dining table is used.for read- 
ing, and if a special fixture which looks like the top of a good floor 
lamp is used,. it should hang no farther than 36 inches above the table. 
Over small Lables, it may be as low as 24 inches above the table, and 
any type should not be more than 40 inches. above the ithe! unless it 
is a ceiling recessed pinhole spotlight. 


hie 


1. Decorative brackets: Heng decorative bracket 
room or dining room with center of light source ab 
from the floor except where the ceiling height or the design 0 
bracket call for hanging it lower or higher from the floor. Do: 
put higher, however, than 5 feet 8 inches, nor so low ae Leet, 

the source is directly in line of view. 


Place decorative brackets on onpeanty sides of the room and in balan d 
arrangement, one at each end of a wall spece or on each side of a mir- 
ror, as in a hall. Wall brackets should be fairly near-the door or 

window casements or at the ends of a long wall sapce. Place brackets 
so they will not interfere with furniture, picture and drapery place 
ment and rearrangement. If you use them et all, install enough ~ 
decorative brackets to provide balanced | lighting as” well a ag balanced — 
arrangement in a roome ne 


Utilitarien brackets: Put the utilitarien brackets used in the was 
room, bedroom or r bathroom for shaving and make-up, at a mounting heigh 
of just a little above 5 feet (5t 1" or 5t 2") for good under-chin 
lighting. In the bathroom, hang them about 30 inches apert so that 
light will be provided on each side of the face. If only one is us 
in the bathroom, put it directly above the mirror. . This would have 
be higher then 5' 2". 


Utilitarian brackets for lighting work areas may need to be 5* 6" hi, 
to get them slightly ebove direct line of views Those under cabinet 
should heng at the front edge of the cabinet if possible. Since yo 
may do many jobs, such as peeling vegetables or ironing, in a seat d-. 
position, think of this when buying and placing bracket fixtures | 
cabinets. If it is at the front edge of the cabinet, it needs to Io) 
shielded from view. Placing the fixture at the front of the cabinet 
with the bare tube toward the wall rather than dowmward toward the 
counter may help solve this problem. Of course, buying @ good gla ‘So 

; or plastic shielded fixture would take care of it too, but ‘this: will 

_ add to your expense. 


Purchasing Fixtures _ 


Where purchased: You can get fixtures from wiremen, hardware stores, — 
variety stores, electric shops end mail order houses. To see many dif 
ferent styles of fixtures visit your clectrical dealers end their dis- — 
tributors' display rooms and mail order houses in larger towns. Your _ 
_ wireman or local electrical dealer will usually take you to his dis: 
tributor's showroom to show you fixtures if he doesn't have any in st 
or has a limited stock. 


eis 


How purchased: Fixtures sell individually or in a group. Bae each 
fixture separately makes the fixtures cost almost. twice as much as the 


cost if you can buy on the peckage plan. However, you have a greater 
choice when buying fixtures separately. _— ie ae 


ae BQ 


ining room, Mune roon, front hay: Unnee bedrooms ane two NOneTeE REA - 
. can furnish names of some menufacturers or distributors who make up these 
- packages if your wireman or dealer doesn't know where he can get such Pix- 

_ tures. These packages provide considerably better lighting than the mini-~ 
- mum bare-bulb installations sometimes made in houses. For a better lighting — 
job, it is easy to use about 20 fixtures in a six-room house with bathroom. 
How financed: fn REA-finenced cooperative can finance wiring installations ~ 
and the purchasing of fixtures as well as most electrical. end plumbing equip- 
ment, if it gets a Section 5 loan from REA. . 


These loans can be made for any amounts up to $1,000. Loins for fixtures chy) | 
wiring may be spread over a 30 month period. They carry true 4 percent 
interest, or interest on the unpaid balance rather than the expensive 

_ finance-type interest. The member borrowing the money must pay at least 

10 percent down on the cost of the equipment being financed. 


‘Inproving Installed eens ‘Equipment 


Home lighting cee Many pet users of electricity had their homes 
lighted by home lighting plants before electricity came into the community. 
Many of the fixtures used with these are older fixtures of the undcsirable 
bare-bulb type. Since 1935, conversion equipment has been widely available 
to help change over these and other older or poor quality lighting fixtures. 


to newer and better lighting. 


Adaptor eguipment: The type of fixture used for change-over or modermiza- 
tion is called an adaptor unit. Adaptors and other shields range in price 
from 25¢ to $5 and occasionally higher for larger ones. You can screw 
these adaptors in where you have bare bulbs. now. © ; 


Candle shades, other shields: There are plastic, parchmmt and fabric- 
covered candle shades and shields available to cover bulbs in various 
positions. These clamp on or fit over bare bulbs. There are some made 
‘to fit fluorescent tubes also. The fluorescent ones are of clamp-on or 
Slip-on types. Such equipment is available in many of the same places as 
fixtures are sold, eet agiancint in the variety stores. 


Bulbs: A cream-bowl, mushroom shaped bulb, used base up, converts many 
ceiling fixtures easily and cheaply. Silvered-bowl bulbs are also useful, 
especially the larger sizes in work areas. 


Homemade units: The -home carpenter can make plastic or wooden shields to 
hang below or fit in front of or around equipment. 


Painting bree ae Many dark Patiiese may become more attractive and ef-=- 
ficient if you paint them white, ivory or some very light color. 


' Replating and buffing: Special shops in larger towns can clean and replate 
or refinish old metal fixtures to look like new. You may be able to clean 


med ee 


Cunnatne picture: ‘miccba een anole fe eneee instead 
in many cases. Often in remodeling or redecorating their ho 
spend a great deal of money but lose a lot of the effect onthe 
ments because old fixtures are left in place. Below are, some of ‘th 
reasons for making t fixture changes: 


Improvements in light sources take place 
New materials develop eh ie 
Styles of interior design phage f * Gy ai 
Styles of fixtures chenge ea NAME Rg 
Knowledge about lighting increases 


Eeonomy in Use 


It is desirable to use fixtures end other equipment economically bot 
save money and scarce electric power, Also, where fuel is used to ger 
ate clectricity, it helps conserve our naturel resources. Some poin Ss 
observe in economical use of lighting and related chiefly yo fixture 


Use fixture when using only 1 or 2 lamps 
- to provide general lighting ay 
Turn fixture lighting. off if enough lamps 
are in use to provide general lighting 
Turn fixture lighting off in empty rooms ‘ 4 
Clean walls and ceilings regularly for highest ie terge 
Heat water end cook with electricity ,to keep Bic 
walls free of combustion. products causing light Tan 
Use light color for ceiling, walls, floors and 
furnishings for efficient Mighiine . 
Remove dust on light bulbs and fixture regulaniy bee 
Care: Good care of equipment improves the lie ghting in your homes 1 
are some guides: 


Wash kitchen fixtures often to cut grease 
Dust bowl fixtures every other week 
Dust open-bottom fixtures once per month 
Wipe all fixture parts affecting lighting 
with damp cloth every other month, wash 
well twice yearly 
, Wipe metal perts with damp cloth; dry well 
‘Remove and wipe bulbs with damp cloth to clean; dry 
Dust fixtures when you dust furniture 


{ 


fixture. with the possible A Gi ie of the living room where boos 
c Lamps may be used, at Ritics hiicon cost ee no Sonat arebaeh ys When 


Peigns from lemps or brackets Por close seoing tasks. 


Buy ceiling and wall fixtures of prone size to shiel@ bulbs of correct | 
wattage, and get shielding of proper thickness and type so that the fix- 
ture is not too bright nor spotty when lighted. | Often old fixtures can 
become attractive up-to-date ones which give good lighting by using. 
adaptors or putting shields on the bare bulbs or tubes in thom, or bys 
refinishing them. Good and regular care of equipment. and surroundings © 
keeps these clean so the light reflects efficiently. 


* 


Uses, Types, Parts 


Uses and advantages of portable lamps: You can get light for close 

_ easily from portable lamps. These lamps plug into convenience outlets 
general purpose or 15-ampere circuits in any of the rooms of your home 
Portable lamps have certain uses and advantages which make them desirab. 


lighting equipment; they 


Provide light for close seeing tasks 

Add to general lighting in room 

Add decorative interest in room 

Permit easy movement of light source 

. Permit easy cleaning of lighting equipment 


rpes of ortable lamps: There is a wide variety of portable leanps ava 
able including the more comnon ones below are 


1. Table lams: There are various types of table lemps for studying, — 
ordinary reading, sewing and decorative use. One of the most import 
ant of these is a medium height incandescent (25") lemp suitable for 
use as a Student lamp. Taller lamps (around 28"~--26 to 36") are made 
for use on end tadles; a few with circular fluorescents around bowls; 
Others with large bowls like floor lanips. Another type may be clampe 
onto a desk. Very small lamps (under 18") are suitable for decorat 
purposes only. Few modern table lamps are shorter than 25", We Ve: 
except for some fluorescent desk models and a few bare-bulb 21" ones. 


Hurricane lamps (10-15") end other copies of early forms of lighting © 
are purely decorative and often not very tall. . 


Vanity lamps: (dresser or dressing table lamps) | Vanity or boudoir 
lamps are a type of table lamp used in pairs on each side of the dres 
or dressing table in a bedroom. The light in this type of lamp come 
through the shade directly without having passed through a diffusing | 
bowl first. In early CIM lamps, a disk was used below the bulb toa 
lessen glare on shiny glass or varnished dresser or dressing table 
tops. This disk model is being discontinued now. 


Urns: Metal, pottery or china ums provide decorative lighting. You 
can use them on fireplace mantels, buffets, bookcases and pedestals. 
A urn containing a spot bulb used with a ceiling mirror gives good 
piano score lighting. Urns also are useful for picture lighting, 


Floor lamps: Floor iamps elso furnish lighting for close seeing. 

There are taller end shorter floor lamps, lemps with circular fluo 
escent tubes or incandescent bulb candles and thosewithout, bridge 
lamps and swing-arm lamps. Some lamps have Stands where potted ple 

Can grow. These plant lights are also available in table and wall 

els. fnother novelty lamp is the fan-lamp. There is one type of 
direct floor lamp which doesn't have a shade but a reflector or bow 

of metal or thick glass or a combination of the two; it is called a 
torchere. Few floor lamps now are over 60" tall, or shorter than GN ei 
with the exception of a few 40" ones used mostly to give light for | 
Sewing. . Hie 
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come in two sizes. “The small one has either a 6" Verein Howl! fs, 
a small 4-inch cone or cup bowl or no diffusing reflector. A newer | 
type uses the white-indirect light, R-40 bulb. The large wall lamp 
has an 8" flared diffusing bowl or the smaller (8"-B) certified (CIM)* 
crown diffusing bowl. This larger type should fastén to the wall with 
a heavy picture hook, wood screws or a special hanger. You must also — 
hang carefully the specisl wall lemps which provide flexibility in 
use: an up-down model, which raises and lowers for reading in bed, an 
a Swing-arm model, Tey extends from the well to provide light cox 
Several uses. Fluorescent pin-to-wall equipment is availebdle for mir- 
ror lighting, picture lighting, under-cabinet and other use. Shields — 
come with some of these or are available Seperately. While such a : 
‘lamp is not usually thought of as portable equipment, it comes with a _ 
cord attached and is easily movable. nother type of wall lamp is the 
bracket lamp. | 


- Bed-hung' lamps: Two other kinds of lamps, ie outer of which give desire 
able lighting, are sold for bedroom use. ae might be classed as ||) 
wall lamps; however, both are bed-hung lamps used for reading in beds 
One is a round spot-light type of lamp; the other is a longer bed-hung 
lamp consisting of 5 bare tube pertly covered over with a curved re- 
flector above it. Both of these dizect light in a narrow area, end 
neither are desi pene lemps for ce in bed. git | 


Night lights: Another form of peptabis lemp which niet be called a 

well lamp is the night light, a small light which uscs a ES 75; 19-3 
or 15 watt bulb and plugs directly into a convenicnce outlob. | Tt does 
not have a cord, but two prongs like those on en outlet piluey, ne, 4 


A more complete listing of portable lamps would include the lemps below: 


Floor lamps: Hf i 
General purpose floor Lemp (junior & senior) 56-63" 
Incendescent Mic RR oF 
Incandescent end fluorescent 
Fluorescent 
Swing-arm floor lamp 40-59" 
Incandescent (single arm) 
Fluorescent (single or double arm) 
Bridge lamp (incendescent) 50-59" 
Torchere--incendescent 61- 66" 
Table lamps 10-36"; 
End table, study & desk 18-36", usue aay 25-28" 
Incandescent (plain & swing-arn) 
Incandescent and fluorescecnt 
Fluorescent (plein and swing-am) 
Dresser or dressing table lamp (inecendescent) 18-26" 
Hurricane 10-15"; girandoles or candelabres, 20-25" 
Urns 12-13" 


*CIM means lemp approved by Certified Lamp Makers. 


‘Incandescent 
Fluorescent 
- Bed-hung lamps 

Incandescent 
Fluorescent 

‘Picture. lights 
Incandescent 
Fluorescent See es 

Small night lights. aan 
Imeandescent. _ . 
"Gaseous Awe Light 


Gilani ti okt ton of lamps: Lamps are clessifies, ae ote ere, for nm 


uit 


of light distribution used: | Betae | eg a ee 


Direct--lamp with metel reflector or metel shade, shade closed at 
top, for example. gooseneck and Ree or era desk Temps 4 Rarely 
recommended. . 


Bae 


Semi-direct--bare-bulb tablé-lamps, also a few floor models. 
mended only for She on Shag cinta ah on 


UGaad Cindi pee tennoes| common type, has ai rroeiial bowl inside hea. 
Use with proper wattage bulb, iranian 0) Fox many tasks. 


Indirect--ind irect tore here or urn and portable motel wall breckets. 


Parts at lamp: The mein apace of a good nenTebIE lamp ares" 


Shade and finiel - ‘ cue 
Base-~bottom part on which lamp staan felt pate 
Stem--also called shaft, stand or standard 
Pipe thread--raceway for cord: not necessary with 
hard wood or non-inflammable meterials — 
Switch, socket or lempholder, lamp cord, wall pipet 
Diffusing bowl with incandescent bulb 
Incandescent one-filament standard base bulb 
Incendescent two-filament, standard or Mogul base 
Bowl--with circular on straight fluorescent tubes 
OR, wide harp and indirect-light bulb without bowl 
OR, fluorescent tube, ballast, starter, lamp mounting 
Various fittings--lock nuts, wash ers. 


ket. You may have heard a ee ues about nese ented 
aaa sight lamps, known. first as IES* and later as CIM* lamps. The ie 
hispry of the development of IES lamps is an interesting one and serves _ 
asa background for present- -day certified (CLM) lamps. The IES lamp 
» certification program was introduced in 1934 and discontinued in 1944. 
The CLM or certified lamp program was ready for release shortly after 
the end of the war, or around 1947. There were many steps in the develop- 
ment of IES lamps. . 


1. Illuminating Engineering Society: The Illuminating Engineering 
Society, ror which the IES stands, was formed in the United States 
in 1906. It is a professional group of lighting engineers and 
scientists, Illuminating Engineering societies were formed in 
England, France and Germany efter the founding of the society in 
the United States. ‘The professional transactions in local and 
national meetings and the society's monthly magazine, Illuminating 
Engineering, play a large part in any lighting improvements, There were 
47.sections and chapters and over 7,000 siiiate bibs of IES in 1950. i 


Need of a new Lamp) In 1932 the replant of a rapid increase of eye 
defects during college years came to the attention of some members 
of the Illuminating Engineering Society. The chairman of the school 
lighting committee became personally Ueneuened when he went with his | 
daughter, who was entering an eastern school as a freshman. The 
study lamp provided for her use was a lamp of the poorest quality. 

In addition, the college had set strict iimitation on the number 

of watts which she and her roommate could use in their room. He was 
able to have wattage limitations raised a little. But he was unable 
to find a lamp that would give a satisfactory light. for study pur- 
poses within the new limits. . 


On inquiry it was found that this situation was common in several 
colleges. During the school year 1933-34, many colleges made 
studies of college lighting conditions, The IES was giving serious 
study to the problem of designing a lamp suitable for study purposes 
and reasonable in wattage reyuirements. As a result of this, a 
ae! new type of lamp developed. ; 


Batten Light--Better S ight Aree: So much interest was aroused in 
better lighting that lighting leaders suggested a drive on Better 
Light For Better Signt in March 1934. Since many different factors 
entered into good lighting, it was finally decided to include other 
interests, such as the paint and varnish sate villi in this light- 
ing improvement program, 


IES student lamp showing, May 1934: Meanwhile the first IES lamp 


was developing. In May 1934, this lamp which was a table reading 
Bhi was displayed at the Traymore Hotel in Atlantic City. It was 

a "skinny grandpa" of the later IES student nm and Or eae 
CIM lamps. 


*IES - Illuminating Engineering Society, CIM - Certified Lamp Makers. 
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cane of Ce spoura fe. are any lamp 1 

cations which the Illuminating Engineering S 2, 
Manufacturers could send lamps, which they eee oe S| 
dent testing laboratory in New York City to see if they complied 
with all the lighting and construction specifications, The © 9 — 
Electrical Testing Laboratory checked IES lamps before they went 
into production and spot checked samples of IES lamps after they — 
were manufactured. Professional people and others interested in 
quality lighting and consumer educational problems welcomed the 
ee Be ak of this certified lamp. 


The orange and wide tag, which said "Cortificate as bo ‘Compliance 
with IES Specifications," was. the sign then of quality eae 
equipment, as the orange and blue CIM tag. is eine 


Better Light Better Sight Bureau: During this same period in cia 
[934 the National Better Light ‘At Better Sight Bureau was formed, It 
was made up of 19 associations either directiy or closely connected 
with the lighting industry. A publicity campaign consisting of 
national advertising, magazine articles and work with the electric 
power suppliers gave widespread information on the new high-quality 
IES lamps. 


White House Lighting Ah Sea Further impetus to the interest — 
in lighting came when the lighting authorities were publicly com—- 
mended for the excellent work which they had done. in improving ~ 


erent he inthe Priel eah srr of the White House. 


Annapolis experiment President Roosevelt chown so well of the 
better lighting in the White House that he asked the lighting © 
‘authorities to see wht they ‘could do with the lighting problem at 
Annapolis Naval Academy. Yearly many young men were failing Loe 
pass the physical examinations at the end of their training period 
because during their school years they had developed defective i 
eyesight. All of these young men had passed rigid eye tests when 
they entered the academy. IES student lamps were so successful in 
decreasing eye defects at Annapolis that many colleges and universi-. 
ties followed the eae seeing that each student Bo an IES 
— student damp. 


Increase in number of IES lamps: Public demand for the IES lamp 
became so great that the committee on portable lamp specification 
found it necessary to expand the-number of models to cover many 
types of lamps used in the home, All of the early IES lamps were 
very simple in line and design. f A 


in IE be, : ihe el Gis Gal portable lamps 
Lc they might use. in the homes of their. clients}. The IES lamps 
ae were not. seaponatdaaly 2 abtractive isinibucies for this type of use, 


In 1938 junees pb sai twelve prize winning Hee arta) pena abtah Or 
different interiors, in a High Award Design contest for IES lamps. 
WidtLS contest was sponsored by the Illuminating Engineering Society, 

_ the American Institute of Decorators and the New York chapter of 

.. the American Institute of Architects. A whole new group of IES 
.damps came on the market.. There were lamps suitable for colonial 
and English interiors, Lovely delicate lamps that gave good light- 
_ ing were made to fit with Prat ie French furnishings, And there 

were attractive good quality lamps, suitable for use in.ordinary- 
Prine that: pee lovely Ries abuiaien or modern furnishings. 


What’ were Es specifications: — TES set up fifty-four specifications, 
covering a BATES of the lamp. They were: 
Tee ehadon Sr uray in pA bnoak ion (support 25 lbs. on’ top fon: ie 
minut es) ; of proper shape to give specified lighting results, 
_ determined instrumentally; fit securely on the bowl; givé a wide 
-spread of light; have a special white inner surface of high: re- 
flecting value. ; 


Bowl: _ Sturdy; proper size, shape and thickness to prevent the bulb 
glaring through; brightness determined instrumentally; send right 
amount of light up and down; soften light to eliminate glare but 

also give specified amount of light with certain size bulbs; sub- 

stantially mounted on the lamp. 


. Switch: Good contact and properly insulated to prevent shock or 
fire; capable of operating after turning on and off 6,000 times; 
show no leakage of electricity either, on.or off even after 24 hours 
in warm, moist air; connected to wire which goes to the contact in 
the. center of My base of ere ‘bulb. : 


ae ioproyed by Underwriters! Laboratories (UL); 36 14d) 
mounted so that inserting Light Brie does not twist and injure the 
wires; socket linings continue to give insulation Bae ab even 
after 24 ene exposure to moisture. ie 


Frame: Baas wekaHted so lamp will not tip éa asily - tabte pine up 
to 10 degrees, and floor model up to 7 degrees without falling 
over; made so as not to injure wiring during assembly or after 
assembly; all materials which corrode covered with suitable pro- 
tective coverings; fittings incapable of twisting, shana or 
pinching, parts Ast inad centered, 


Wire: Cord hole with proper bushing or polished smooth to prevent 
fraying of cord, wiring joints soldered and taped, all connections 
soldered, cord at least 7 feet long outside base, one of three 
Specified types of wire or cord, of size large enough to carry 


» 
ne 


aye 


be » LO pi 

on. under side! if any connections made there, mus’ = i 
bent, insulation must not break down cag applications of 900 vo 

batnoun frame and wiring. © a ‘ 


‘Plug: ee to NEMA tr made of renee Die ope 


yao: oe 50 lb. “weight | or pull without newienisies cord ends from 
the. plug prongs. \ : SRN OS . 


Lamp in general: General excellence of mechanical and electrical 

features; no leakage of clectricity through lamp with switch on or 
off; easy to assemble as shipped; throw a definite amount of Light 
upward, a definite amount downward to give correct light on work.as ~ 
well as balanced illumination throughout the room; provide a special 
a amount of light on book or Rows pane in normal reading position-- — 

ae minimum of 30 foot-candle, 14 feet from center line of table lamp; — 


a. have total light output 75% of light output of bare bulb; give 
ee: . spetified intensities of light at least five different points with 
iy. minimum of 10 footcandles at normal distance from center of lamp 


where it is likely to be used. 


a Have total of 54 specifications, 29 of which are ‘for mechanical 
se features, Ly for electric safety and 11 for good seeing. Thirty-nine 
s of these wére invisible, so the tag was of great importance to the © 
buying public. 


Present-day flared-bow] lamps: In 1944 the Illuminating Engineering 


Society decided to discontinue authorizing Electrical Testing Labora- 
tories to issue certificates. of compliance with IES specifications to 
manufacturers. It also discontinued the use of IES insignia on cer- 
tifying tags. However, many flared-bowl (IES type) lamps are still , 
being manufactured. These do not meet all of the 105 specifications of — 
CIM lamps but are still good lamps for many flared-bowl lamps still | 
meet the 54 IES specifications oe These specifications became part 
of the CLM program. | f bya 
Different flared-bowl lamps have aurdipent sized diffusion bowls. These 
diffusing Loca are designed for different wattage oulbs ee 


Diameter of bowl Wattage used 
8 inches 100 watt 
9-3/8 inches SA L5O) watts! or 3-light 
. ie - 2) 50-100-150. 2... ae 
10 inches 300) 250) or Bela ghtys 


100-200- 300 


atv ; i Mi j hi LE . 

a bulb is used, the d ffu bowl may become too brig 

‘Smt 11 a bulb will not give enough light at the distance at which 
- reading or similar work is being done, and the light may be in the 
wrong position in the bowl. | nea 


_ Early IES lamps had high quality, thin, blown, opal glass diffusing 
bowls which gave good diffusion without wasting light. Later, some 
thick, low-quality bowls were made which wasted quite a little of the 
light. Both types of bowls are still available. 


Ten flared-bowl lamp models available: There are ten models of flared- 
bowl lamps still available, These are listed below with their uses and 
the size bulbs they should have in them, Flared-bowl, IkS-type lamps 
are still made by about 50 manufacturers and are widely available in 
many stores in all parts of the country. sie 


1. Flared-bowl ‘student lamp: For desk, library table, dining or 
kitchen table; uses 100, 150 watt or three-light 50-100-150 bulb. 
Early models were 28" tall; later ones built for wartime use were 
25" high. Both heights are still available, the shorter one being 
better for children and short adults. . 


Flared-bowl end table lamp: In the early days of the certification 
program, manufacturers soon added a shorter lamp for smaller tables; 
it was 19-25" and used a 100 watt bulb. The trend now is to use 
taller lamps (25-28") for shorter tables; shorter lamps {24-2605 for 
taller surfaces. ‘Early lamps had rounded miliy or prismatic bowls. 


Flared-bowl desk lamp: Clamp-on type for desks; uses 100 or 150 
watt bulb. This type is rarely found any more. - 


Flared-bowl (junior) study floor lamp: Beside chairs and daven- 
ports; uses 100, 150 watt or three-light 50-100-150 watt bulb. 
Sometimes called junior floor lamp, or study floor lamp. ~ 


Flared-bowl senior floor lamp: Taller, fits with larger furniture, r 
taller rooms; uses three-light 100-200-300 watt bulb. it ieen. "a 


Flared-bowl swing arm lamp: Elbow or arm is adjustable and brings 
light source nearer; good with piano, desk or heavy stuffed furni- 
ture; uses 100 or 150, 50-100-150 or 100-200-300 watt bulb. 


Flared-bowl bridge lamp; With smaller scale furniture; serves one 
seeing spot. Especially good for secretaries, tilt top desk.) Usesw 
100 or 150 watt bulb or 50-100-150 watt three-light bulb. 


Flared-bowl candle-type lamp: Similar to senior floor lamp. Has 
three candles with diffusing bowls on cach, Used for sewing and 


reading; uses three-light 100-200-300 watt bulb and three 40 watt 
ones. 


eee w 


aie Ao urn ‘Or a ahallow round bowl 3 
glass or a combination of the two; 
ceiling. Used in opposite corners | 
living room .and dining rooms ,. pose pianos, in halls; u 
light 100-200 -300 watt or 250 or 300 watt dulbs+ 


Flared-bowl pin-up lamp: For the corner of a room, ends of a 
davenport, a telephone table, reading in bed, breakfast nook; us 
for study end at eny places where floor or vane lamp cannot be 
conveniently placed; should be located 40 inches from work and u 
75 op 100 watt bulb in 6" bowl, or 100 or 150 watt in 8" bowl. 


Flared-bowl dining room fixture: ‘In addition, a flared-bowl dining 

fixture with a shedc was. and still is availeble. It may light the — 
dining table satisfactorily for studying and sone other rather close 
work, provided the table is narrow. A large dining table places the ion 
work too far away from this fixture. Narrow dinette tables are the ~ 
only ones this fixture will serve for study. However, it is usefu 

for casual reading or other less hy eit on eye Se at large tabl Se 


The lamps mentioned in’ 1 on the preceding page were built to Govaaenens 
Specifications for Government use. Shades and bowls had IES tags, but 


lamps probably did not mect all IES specifications because of wa rtime © By 


shortages and problems. These lamps used 150 watt bulbs in either 8" Ais 
waffle-glass or 9 3/8" blown glass flared bowls. They were Zo" balls 


Nearly all of ihe present flared-bowl lamp models come with thicker, — 
more dense waffle glass bowls than carlier models. Where 100 watt bulbs 
were suggested in the carly period of the Better Light Better Sight pro- 
gram, 150 watt bulbs are now used. However, in a widely sold plastic 8" 
bowl, the manufacturer suggests using a 100 watt bulb, Too large a bulb 
sometimes causes plastic to discolor or become opaque. It would be wise 
to use the 9 3/8" plastic bowl designed for 150 watts for closer eye work 
It may be that the smaller 150 bulbs in 8" plastic bowls will have a 
different effect than the longer aaa ones. Glass DLS excel plastic 


Flared-bowl lamps are still widely available equipment. | they furnish 
acceptable lighting for many tasks. While certifica Tame are Dep hon, 
the distribution of them is not so wide spread. 


| After t e Tlluminating Engineering Society 
_sacsoame peers its certification and tagging program, in (AAA, 
et scvirers Pacey decided to Tea a new BEDE Tats 


Certified Lamp jesweren) The group af bd i yh participating in 
the IES program organized and chose the name Certified Lamp Makers, 
and more manufacturers joined with them, They named an Advisory 
Board, set up a Technical Committee and chose a technical consultant. 
The president s of leading lamp manufacturing companies serve on 
‘these committees. They are familiar with practical eats related 
to damp design, lamp iam and sales appeal, 


Study of portable lamps: The technical committee studied a wide 
range of lamps in deciding what should go into the specifications 
for certified (CLM) es 


Re iedeaier specifications: "Test Conditions and Requirements" and 
specifications for the lamps were released for final approval 
August 9, 1946. They were revised and changed as indicated below 
in 1950: ey 


146 9) 41950: 


Certified reflector floor lamp 45 ft-c 50 ft-c 

incandescent and fluorescent 
Certified reflector floor;lamp . 30 ft- Ms wen we ae 
Certified reflector swing-arm lamp20 ft- 20 ft-c 
Certified reflector bridge lamp 20 AR AG Me or 
Certified reflector table lamp, — 

Type A 100-200-300 w bulb © of yO pthc 
Certified reflector table lamp B 

Type B, Incandescent & Fluorescent 35 ft-c 
Certified: reflector table amp 

Type C 20 20) Puase 
Certified reflector wall lamp 20 ft- 20 ft-c 
Certified dresser and dressing . ee Dera 

table lamps to side of face 20 ft- 20 ft-c or more 


Approval of specifications: The final draft of specifications 

for ten models of certified (CLM) lamps was approved in February, 
1947 and revised in 1950. The specificiations cover other standards 
set up by various groups concerned: 


TIES Recommended Practices and Illumination Performances 
National Electrical Code | 
Underwriters! Laboratories 


test and approve a working mod 1 
eons of sie types: Me 


Perera Specifications . Individual apaon em lgnes 
Safety ° 3 Bi Lighting ‘BENVIC’ Gh .8 a: 
-Mechanical Conat niet rah ee aan oe tyea chats 0° | performance 
Electrical construction Visual comfort — 

Lamp Bec 3033 ORIN ta Lamp positioning: 


30.5 


Types of cenbi fied lamps: Cartitied (CLA) ianpe meet 105. goes tie 


cations: 20 on lighting performance, 37 on electrical character-— 
istics, 48 on. mechanical construction, 


Approx. Model Lamp Bulb } Bulb » Approx. 
Type of Lamp Ft-c Bowl Watts Used Base_ Height $k 


Large floor I-F* 45-50 A-10" . 100/300; 32 F Mogul 58-60" 
Large-floor .. 30-35 » A-10" '-100/300 an 58-60" | 
Junior floor 20 B- gt 50/150 Med. ~ 56" 
Swing arm 20 B- g" 50/150 n 56u 
Large table (A) A~20-35 B~ gn 50/1503 100/300(A)" 26-28" 
large table I-F 35 b-8" 5O/ 150% a2 0m 26-28" 
Bridge : 20 Be! Bb SOP REO: NNO. MAO tae hia Yo LILY 
Table (Type C) 20 C73" . 50/150 | ANE MS " 
Pin-to-wall - 20 B- 8" 50/150 a AB & BINH]! 
Dresser 20 Disk 30/100 22-26" . 
Dressing table 20 Disk 30/100 Mh ORES TR 


‘I-F, incandescent~fluorescent; D, diameter 
“Bottom of shade 48" ston floors shade roi ey 8" minimum. 


Three-light incandescent lamp bulbs with tibed contacts in 100-200-300. W 

290-100-150 w, and 30-70-1000 w sizes are used with two or three position — 

switches, turning the bulbs high-low or high-medium-low, The 12-inch — 
 32-watt eircular fluorescent tubes are used with the- 3-light incandes- 
cent lamps in one model of the large floor and one model of the large 

table lamp. In newer CIM lamps, metal-crown diffusing bowls are re- 

_ placed by all glass crown-type diffusing bowls in A-10" and B-§8" ‘sizes. 

The new B glass bowl replaces B and C metal-crown bowls. . 


The reflector and shade are sub- 
stantially mounted. All parts are 
durable and sturdily assembled. 


supports for 
fluorescent lamps. 


Shade must be rigid 
-——materials must [| 
withstand humidity. | 


Where fastened under terminal screws, 
the tips of the wires are : 
soldered to prevent loose 
strands causing short circuit. 


Light output at least 
65% of bare lamps. 


The socket is secured so that 
it will not fwist on inserting 
or removing the lamp. 


Ventilation provided 4 
where needed. 


Soldered joints are covered with both rub- 


ber and friction tape, or with opproved 
connectors, to avoid fire and shock hazards. 


At least 40 foot-candles at 


specified reading position 


The stability of the lamp is 
such that it will not fall over 
if tipped as much as 7 
degrees in any direction. 


Limited brightness 


All wire-ways are smooth so | 
that wires will not be injured, 
The electrical insulation 
throughout is such as to make 
electric shock improbable. 


All fluorescent lamp { 
portables marked {| 
“For AC service only. | 


Cord hole is bushed or 
well-rounded. 


Adequate heat dissipation 
prevents ballast over- 
heating. 


Bottom of base |. 
smooth to prevent 


scratching. | 


Métal reflector locks 
onto glass diffusing 
bowl. 


Glare shielding at usual 
points of observation 


Hi-Lo switch for center 
bulb, 100/200/300 watt 
lamp, to give operation © 
at 100 or 300 watts. 


Separate switch to 
start and to control 
the fluorescent lamp. 


Locking is provided 
: at each joint. 
Parts of the stem are 
properly aligned. 
At least 15% of indirect 
light on reading area 
Radio interference suppression 


capacitors connected into fluor- 
escent lamp circuit. 


Wumination on reading 
area average of 45 ft. 
candles or more. 


Fragile parts [| 
pressure free. | 


The cord is plastic insulated 
for durability and appear- 
ance. 


The cord is made up of fine 
strands of copper to insure 
flexibility and long life. 


The cord is of adequate 
length (at least 7 feet). 


Stress relief for 
the cord is provided 
in the base. 


The material of the plug is mechan- 
ically strong. A pull of 35 pounds 
will not dislodge the wires. 


The C. L. M. Lamp 


A skeleton drawing showing some of the improvements which are required by the 
_ Specifications of the Certified Lamp Makers — verified by: test and certified by 
Electrical Testing Laboratories, Inc. 


he 5 : ye : 
: | For vertical alignment, check rings and aeateneet 

in “place with lock nuts or other acceptable devices top.and 
| Bot bon fragile stem parts not under. pressure, pottery cushioned; 
_ stand straight with rim of reflector and shade level; proper base 
weighting for stability (table lamps tip up to 10 degrees , and 
floor lamps up to 7 degrees without foLaine)y) bottoms do not scratch 
nor overheat table tops. 
Metal parts: Corrosible deli in ee ane shade: Penns covered; 
finishes must not peel, be easily damaged or mar in regular use. 
Bottoms will not scratch floors or tables, or es angore: “persons. 


, Wiring - cord and plug: Points inside lamp smoothed or pened to. 


prevent injury to wire; stress relief in base to prevent insulation 
damage when pulling on wire; UL listing or label; not less than 

7 feet cord outside of base; definite specifications for outlet 
attachment plug to give Cue enere performance. 

Switches and sockets: Fitter screws up-set to prevent being lost; 
switch stand 12,000 on-and~offs and still operate; switch operate 
several sizes of three-light bulos. Manual starting switch for 
fluorescent tube to aid in preventing unnecessary temperature rises 
of ballast and bases (must not go over 110° F); design of switch to 
prevent leaving it on starting position and thus prevent ahead E30: 
of ballast and abuse of fluorescent tube. 


Auxiliary equipment: Bawgasts must have certification by ETL; 
radio interference preventive (capacitor or condenser) for fluores- 
cent tubes. 


Shades: Non-corrosible or satisfactorily plated frame, joints 

welded (not soldered), top frame fitter thick enough to hold top 
wires securely in place. Shade tested under weights for proper Seat 
strength at high humidity (85% and 85° F.). Rims -— top and bottom - 
attached to shade frame by sewing, riveting or cementing. When 
cement is used it must not loosen under Gee Hye Pnber aa test, 


Glass diffusers: Standardized to fit all manufacturers! lamps; 
oY high transmission. 


Me ahemeten measurements: Test positions for lamps must conform to 
certain lighting performances requirements. 


Position in Relation to Test Plane Center 
Straight Back Right or Left Ft-C_ 
Table lamp on 25" table LOR Lt 20" 20=35 
Floor lamp ~ center of bulb 26" 15" 20-50 
Wall lamp ~ shade bottom 48" 
above floor 26" 15" 20 


"05 =, 


Bese teenent of Bere rete with shade. in place. is 
Within 2' of lamp and looking into top opening of. shade 
45" above floor and 3' out from shade | 
68" above floor and 2' from shade 

Shade brightness of outside of shade 

Shade brightness of lower inner surface of shade 
34" above floor and 4' out from shade 

Shade brightness - exterior surface 

Brightness near bottom of shade 


 .Measurement s of brightness with shade off. 
5 feet out and at 45° angle with horizontal 
Minimum size of light source is prescribed, 


- 


Selection of a Portable Lamp 


Selection points: In choosing a portable lamp consider the following 
points: diane 


Visuel comfort Simplicity 
Lighting efficiency — Durability of finishes 
Usefulness Sturdy construction 
Cost Replacement of parts 
Beauty Ease of cleaning 
Decorative harmony Safety approval (UL) 


Need for lamps: Plan to have the proper lamp at the right place for 
activities carried on by each family member. Here are some guides: 


Have Shadéd diffusing bowl or white indirect-light lamps to serve 
every chair, table, desk or area used for: 


Writing Reading Knitting Piano playing 
Sewing Drawing Hendwork Other close work 


Use sheded bare-bulb or disc*-end-bulb rope or shielded fluor- 
escent tubes at mirrors for: 


Meke-up Dressing 
Shaving Manicure 


Consider bare-tube fluorescents for Bhivided location over 
work counters and under cabinets. 


Efficiency: In buying end placing lamps remember that more light in 
lamps comes onto work from: 


Shade with wide lower diameter instead of narrow one 

Flered instead of drum shades, unless CIM lemp 

White or light shade lining instead of darker one 

Medium tall table lamp rather than very squatty one 

ees floor lamp rather than tall one--not too short 
& lamp placed close instcad of far away 


Lamps should be efficient in providing both special or local lighting for 
close seeing and general lighting in the room for eye comfort when looking 
up from close work. 


Base end stem: Choose a lemp with e fairly heavy base so the lamp will 


not tip easily. See that the stem centers on the base and that both ere 
durable and fairly easy to clean. In buying lamps, examine bases and stems 
and consider: ; 


Possibility of breakage with children in femily of: 


China Gless Plastic 
Pottery Marble White metal 


*Those are being discontinued in CIM program. 


ee ee Se 


Stains from handling light leather, tv 

Durability of or ability’ to replace jecquer on: <.. Sve 
Silver Brass pleting COppayy siya 
Brass Bronze pleting Other metals 


fnodizing to prevent aluminum darkening 
UL-approved cord--yellow band or marking on cord 


Shade: The shade largely determines the attractiveness of the lamp. — 
also influences its efficiency and usefulness. In buying shades, choos 
Shades which are: We a 


Deep enough to hide light source 
Wide enough to let light spread 
Thick enough to prevent spottiness 
White, dull lining for efficiency 
White, ivory, pale yellow, light tan if unlined 
Low brightness for television viewing 
Open at top for general lighting 
Certified for performence, construction 
Proper height for chair and person nearby 
with lower edge of shade at eye level 


There is ean interrelationship between lamp size, shade size, diffusion 
bowl end bulb wattage used. Below are given some common diameters of © 
lemp shades ana corresponding bulb wattages. ) 

| Bulb wattage 


Type lemp shade ‘Diameter bottom 1-filement 2-filement 


Candle or cluster 4- 6 25- 60 : 
Dresser lamps ... 8-10" * 604100" - 30-70=100 
Pin-to-wall _ 10-14" 60-100 50-100-150 
Bridge lemps . .- 1p814" 4:4 1.50 50-100-150 
Swing-arm ONY iter, Bom iG ni {MESO oe ee Or 1006150 
Table lamps 14-16" ; fe SO 580-100-150 
_ fable lamps 16-18" : 150-300  ~ 100-200-300 
Floor lamps--Sr. » Lon 2O GG 150-300 100-200 =300 
Floor lamps--Jr.. . 14-16" hE, 8 50-100-150 


Diffusing bowl: The diffusing bowl in a lamp provides the good quality — 
lighting you get from lamps. it does this chiefly by making the light 
source larger and more comfortable. Purposes of diffusing bowls in lamps 
are to: OT aaa ite 

Impreve the quality of lighting 

Avoid direct, harsh glare from source 

Reduce reflections from shiny surfaces 

soften shadows in surrounding area 

Direct the spread of light 


*% 


sh Lamp bulb wattage Type of portable lamp 
- (Flared, -IES-type) (one bulbie ia : 
“ ghadn . 40- 60 _ Cendle cups 
6" 75-100* Pin-to-wall, table 
gr vii jee LOR LEO Pin-to-wall, study, table 
9 3/8" 150, 100/300* " Study, tall floor 
; 10" 100-200-300 Floor, table 
(Grown, CIM-type) iii 
A--10" 100-200-300 Floor, table 
B--8 & C¥*--74" 50-100-150 Table, pin-to-wall, floor 
Dise** ) 30-70-100 Dresser, dressing, table 


Size end finish of bulbs used: A teble reading lemp for studying or other 
prolonged close eye work should have a total wattage of at least 150 watts. 
For casual reading and short period use, a table or wall lemp mey use as 
little es a 100 watt bulb. A floor lamp should have a wattage of at least 
150 watts. A shielded 150-watt bulb or white indirect light R-40 bulb is 
a minimum requirement for prolonged close eye work. Meny floor lemps anda 
e few table lamps use the 100-200-300 watt three-light bulb, which furn- 
ishos greater quantities of light. For prolonged, difficult closc-seeing 
work, you need the added light from a 32 watt circular fluorescent tube 
around the crown diffusing bowl or three 40 or ey watt shiclded candles 
eae the flered bowl. 


S44 bulb portable lemps” or lamps without diffusing bowls are satisfactory 
only for decorative use or for hend sewing on dull materials; the reflec- 
tion from the source is too bright for comfortable reading. Even the lerge 
white indirect-light R-40. or ceramic or silica coated white bulbs reflect — 
too. brightly from shiny paper to be used for prolonged close cye work, such 
es studying. Higher wettege white bulbs are satisfactory for hend sewing 
on dull materials, if they are ie in properly designed portable lamps 

or other shiclding equipment. 


Decorative features: 


1. Suitable to interior: The wide variety of certified, flared-bowl and ~ 
white indirect-light bulb lamps now evaileble makes it: possible to 
have good lighting which is decoratively harmonious with whatever 
type of interior you have. Simply styled lemps fit well into the 
average home, Highly styled lemps giving good quality lighting may 
be used in more. beautifully furnished’ or luxurious intericrs. 


Certain things ebout the decorative fitness of lemps hold true in 
either case. The more fragile looking lamps are suitable with small 
delicate furniture. Medium-sized lamps fit on library tables and 
desks, while taller lemps go on end tables of shorter height. Tho 
scale of lamp should harmonize with the general scele of furniture 
used in interiors, and somewhat with room height end size. 


*Plastic bowl may gradually discolor and become opaque if the lerger size 
bulb is usec. 


Yotal erown reflectors with gless diffusing bowl end dises no longer 
aveileble. Now bowls uscd are all-glass crown bowls in two sizes only, 
net and 10". Diffusing units for A, B end C bowls are available as re- 


acenent Dian "as is 
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; The quality of lighting at a place 
By where close-seeing tasks aro done Should not be sacrificed to decora: 
ae _ tive features. At a desk a medium tall lamp like the certified (CIM) 
Bat, 25" lamp gives good lighting. A taller 28" lamp is satisfactory form 
ae, use by tall, erectly seated adults. You can shorten its appearance by ae 
oy) (2 baleneine the taller lamp with some books, a globe, a horizontal pic- — 

i, ture or flowers nicely arranged. A tall lamp appears shorter if its 
stem is broken by 4 bulbous design. Currently, however, mediun tall AS 
and tall table lemps are more fashionable then the short, squatty ones 
used before World War II. The tall ones go well on shorter end tables 

8S a 28" lamp on a 25" table. ~ 


Barmony between lamps and with room: Harmonious unity throughout a room 


can be secured by using several lamps of about the same height and with © 
“Matching or blending shades. ; 


B . 1. Harmony in color: Close color harmony emong shades end bases is pleas- 
ee ingly restful in a room. White and eggshell shades may be used to- 
ee gether in very light Surroundings. These colors can become a Little 
Be! bright when lighted and waste too much light through the shade for 

if studying. Very light-colored shades may be too bright for te 


levision 
viewing even when bulbs are on lower wattages. And they appear too 


bright against dark backgrounds. Light tan, beige or light gray fit 
ie _ into most interiors. Neutral colors do not affect the appearance of 
ew. other colors in the room as‘a colored shade might. Use care in buying > 
Bist: and locating brightly colored and Opaque shades. Think of the lemps 
Si 4) together inia» rom) when buying a newone. If it is at all possible, 
it is desirable to take the new lemp home and try it both lighted and © 
unlighted before msking the final aecision to buy the lamp. 


arene 


Dee) 2. Harmony of shade materials: When several portable lamps are used, a 

. aes harmony among the materials used for lamp shades in a roomis very 
important. Parchment shades or shades of a heavy weave or fiber, 

like linen, homespun or shantun, » blend well together end fit in 


_ well with heavier, plainer, more modern furniture. 


Fine silk, rayon or antique metallic shades may blend into some in- 
teriors of the above type, but they usually fit better into more 


delicate or luxurious interiors and with period furnishings of more 
@laborate style, 2 


.5- Harmony in bases: The bases of lamps may help to carry out a certain 

. -idea in interior decoretion er architecture. Simple copper, maple, 
pottery, and dull bronzes and more elaborate Silver, shiny brass, and!) 
touches of crystal decoration all suggest different types of interiors 


and different uses. 
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fee scale tonne roe tall rooms, pitas alone A 
Smaller or medium lamps for ame edale areue ; ae 
Taller lamps for low end tables (27~36") 
Shorter lamps for desks, library tables (24~26') 
Plain shades near figured draperies or walls 
Shades harmonious throughout room in 
Color--lighted Shade shape Height 
‘Color--unlighted Shade material Size 
Style of lamp base and shade harmonious with 
i architecture, furnishings, other lamps, fixtures 


Fitting lamps into the room: 


1. Number needed: It would be most desirable if there could. be. one CIM, 
fiared bowl or white indirect- ~light lamp at each commonly used seeing 
Spot. Conservative surveys show that the average home needs to buy | 
at least five portable lamps. A five-room house usuelly needs a total 
of not less than 12 Berne lamps. ae 


The amount of money you have to spend, of course, will determine how, 
rapidly you can add your portable lamps. With about 95° to spend, you 
might add a single flared-bowl student damp, white indirect-light | 
table lamp or wall lemp. With about $10 to spend, you can buy one of 
the CIM 25" lamps for study. It would be desirable to have three or 
four lamps in most living rooms, this would cost at least $20 if you 
buy the least expensive lamps. If someone in the. family is handy with 
tools, you can get several homemade lamps for this Soi Semi Be Lamp con- 
version may help your budget a eh wee 


If you set your goal now and add lamps for pin agts presents and 
birthdays, you will be surprised how soon you'll have a well- ~lighted 
home. Of course, you will need to plece them correctly and use ee 
well to get good results. ne) 


2. Installation: As soon as you buy a lamp remove pt as cele deeiel eal 
prevent heat and moisture from tightening it and warping the shade of 


the lamp. This may bend the frame of a fabric shade or: wrinkle a parch-. 


ment shade. ‘Put .the correct wattage Light bulb in. the, Lamp. - “Plug. in 
the lemp and place. ‘the lamp. ‘properly with the cord out, of the way: a 
damage. ) i 


Se Location: Careful location makes it possible for a lamp to serve more 
than one person at a time. Bare bulbs or the diffusing bowl of a port- 
able lamp should be out of the line. of vision, and the light should. be 
as close as comfortable and convenient to the surface being lighted. 
There should be no harsh glare nor sharp shadows on the work or in any 
position in the room. The light source to be out of your line of vis- 
ion should be to the side or side and back of where you are erasers 
mere are some hints | on Sa saniiey of a peng Wieite f 


Place a lamp either to. “the eae or. left or. he: any aes Pavbaey | “the 
 pule about placing a lamp to the left applies for writing, drawing or 


- FP] = 


ie is left- handed, rhe lasp goes to. the ap at soa 
Wherever BOeRANne the center of the stem of a floor Len: ow center 
below the light source in a swing-arm lamp) should be not farther th 
30 inches diagonally back from the center of the working surface. T! 
usually places the bottom of the diffusing bowl of a floor lamp abou 
three feet from the work being done. The bowl and brightly lighted 
Shade lining should be out of normal line of view. Having the stem 
even with the shoulder accomplishes this. The light meter shows the 
flared-bowl lamps with 150 to 300 watt bulbs at this distance give us 
around 20 to 30 footcendles of vinci CIM ei cama ee to 50 Poot- 7 
candles. 


Eats, 


In a study lamp, the task center is 15 to 18 inches from the stem 
center and the diffusing bowl about 2 feet away. For end table lamps 
the stem centers about 24-26" diagonally back of the task center and ; 
» a little in front of the shoulder. Sometimes it is possible to arrange 
the balance between chair, table and lamp height so that you can have 
a greater quantity and a better ian of at Ghee , 


see oe 5 ae ate 


A good general. rules: to follow is to locate a lamp $0 that you pe. ti 
most light and the: greatest possible comfort. There should be no ove 
ly bricht light source or brightly lig ghted*shade lining in line of vi 
no glaring reflection of light from shiny paper or wet ink into your 
: eyes, little shadows or glare on hae Lasik a : 


4. General ilTundination: Certified (cnn), white indirect- -light end fl 
-. Bowl ‘lemps throw some of the light to the ceiling as well as sendin, 
to the working surface. .Try to arrange portable lamps so that this 
general illumination is well balanced in the room. Placing lamps i 
opposite comers or.on.opposite sides or ends of the room is one wa 

of accomplishing this. wits 


Balance in arrangement: Balence in arrangem@t, whether it is formal o 
informal, is one of the most important features in fitting a Lamp Lato, shy te 
room. < “ ame ee Se, ae a 


ls paoeriak eae \Renembering how a toeter-tottor board works helps us” be 

PRL - understand and plan good balance. Two lamps exactly alike on end : 

tables on each énd of a davenport give formal balance and make a very 
pleasing arrengement. 


2. Informal:balance: ‘Place a lamp in the middle and balance furniture t a 

oo) % Si leach ‘side ‘of it, jor place furniture in the middle ‘end balance lamps» 
on each side of the’ furniture. In this type of arrengement, lamps need 
not be exactly alike. There should be, however, a similarity in: ‘the | 
heights of the lemps and the size of the: Shades. With ie ee 
apie pleasingly, you have pasa hash . ANS) 


ie | You can use large furniture, drapery or brine lamp to belance a. tal 
a lamp. And in addition to:balancing things’ decoratively,. keep. in-mind 
wineke ehg Latte going upward in different parts of the room should ke 


Ry Ye 


also. Lanps should be 15 to 18 inches from walls to avoid too great 
prightuess on the wall above and below. the shade.» Or you should have 
plenty of general lighting or more translucent Shades to help light 
the walls evenly. 


The points below may help guide you in proper placement of lamps: 


Purpose--to bring usable light near user 
Placement--in relation to work being done 
Reading--light from left or right side 
Writing--light on side opposite hand used 
Hendwork--avoid shadows on work 
Placement--in relation to person 
Not in front of person unless shielded fluorescent 
Not directly behind person (produces a shadow) 
Lighted shade lining out of line of view 
Lighted diffusing bowl or bulb out of line cf view 
Placament--in relation to chair, or table,.etc. 
Toward rear side of chair even with shoulder 
On edgc of table near chair 
Centered on left side of blotter at desk 
Bottom of shede 26-30" above mattress at bed 


Cleaning, Care end Economical Use of Lamps 


Cleaning diffusing bowl: AS 4 part of the reguler weekly cleaning, dust 
glass diffusing bowls and bulbs in your lamps. Every other week, or at 
least once monthly, wash the bowls. 


Follow these steps in cleaning glass and plastic diffusing bowls: 


Disconnect lamp from outlet, or turn off 

Renove light bulb from lamp when cool 

Loosen screws and remove or unscrew, diffusing bowl 

Wash bowl in warm soapy water; rinse well 

Wipe glass of light bulb with damp cloth; dry 

Dry diffusing bowl thoroughly insice end out 

Exemine socket; upend lamp tc remove any bugs, 
or disconnect lamp and pull them out with 
vacuum cleaner 

Replace bowl and tighten screws on socket 

Replece light bulb; connect; turn on to check 


Regular care of shades: As a part of the regular weekly cleaning of. the 
house, clean the shades of lamps by one of these methods: 


Brush with soft clean brush, or 

Use shade cleaning vacuum attachment, or 
Wipe off with clean bathtowel regulerly 
Wesh brushes or towel before using egain 


HS Nic 


Care of badly soiled shades: When shades become. badly soiled, it- becomes 
necessary to wash or dry clean them. Below are some suggestions on care 
of shades if badly soiled: hays 


Dust with brush, vacuum cleaner or bath towel 
Dry clean the following types of shades: 
Glued silk Chintz Appliqued fabric 
Glued rayon Linen Painted fabric 
Wash stitched silk or rayon shades 
Use gum ereser on fabric-covered paper 
Wipe parchment, spun glass, plastic with eae 
cloth; rinse with clean, damp cloth; let dry. 
Remove cording, decorations from plastic shade 
before cleaning; clean separately; replace 
Use plastic wax on plastic shades to lessen dust- 
catching problem of plastic material 


Specialists of one state Extension Service suggest-a cup of skim milk as 
a cleaner for a parchment shade. It seems to prevent soeking as water 
might if carelessly used. If there is so much soil that a second washing 
seems necessary, it may be better to let the shade dry thoroughly, then 
wash again. 


Washing shades: You can wash a stitched fabric shede and make it lcok as 
good aS new. Don't try washing fabric-on-paper shades for the fabric usu- 
ally shrinks and warps the shape of the shade. 


Here are the steps you can follow in washing washable fabric shades: 


Dust with brush, vacuum cleaner or bathtowel 
Fill laundry, bath or other large tubs with: 
Lukewerm water and suds from mild soap 
Lukewarm softened first rinse, other rinses 
Lift or roll shades through suds one at a time 
Brush with soft brush if very dirty 
Use straight down strokes, top to bottom 
Use circular motion around trim 
Quickly rinse 3 or 4 times in clear water 
Shake shade; pat gently with bathtowel; dry frame 
Place over lighted lamp or use fan to ary 


Remember that glued fabric shades may. fall apart if you try to wash them. 
It may be possible to dry .clean them successfully, however. 


Caring for special shades: There is a wide variety of materials used in 
modern Shades. , Some of these require special care. But most of them you 
cen wash. Below ere a few hints on care of special type shades: 


Leather--a little vaseline, once ver month 
Plastic-~wash and wax with wax for plastics 
Spun glass--wipe with damp cloth 
Mica--wipe with damp cloth 
Parchment--wash, do not submerge in water 
Metal--do not use furniture polish 

Wash with demp cloth; dary quickly 


WAR PBs Pea 


Remove dust with clean dustcloth or bathtowel 
Possibly wash with sudsy cloth, rinse, dry well 
‘PAINT--use brush, or spray paint at Hone 
(Protect exterior with paper held on with 
masking tape) or have auto shop spray interior 
If not oily--use 1 coat flat paint inside | 
If oily--use: 1 coat shellac first, let ary; 
use second coat of shellac, if necessary; then 
apply l or 2 coats flat white paint; dry each 
SHOE POLISH--coat with white shoe polish 
WHITE PAPER--roll shade over white paper, 
and draw pattern for shade liner. Cut liner 
and attach with masking or scotch tape, or sew 
NOTE--IT IS VERY DIFFICULT TO APPLY POLISH 
OR PAINT EVENLY TO PARCHMENT; STREAKING 
SHOWS WHEN panes EXCEPT ON OPAQUE SHADE 


The. purchase of a lemp represents an expenditure ~ 
a little money Good care of the base along with the shade will 
lamp last a long time and keep it looking well. Phe base) ofa a 
outlast havent shades. Below are some suggestions on how to care 
bases? : f 


st regularly with clean, soft cloth 
Avoid scratching or rubbing harshly 
Metal: Apply wax thinly, except on chromium 
~~ Washing or furniture polish ruin lacquer 
Have corroded bases replated by plater 
' Avoid abrasives which scratch finish 
- ood: Clean with furniture polish, wax 
. Leather: Use wax; clean with saddle soap-- 
- - may darken light leather. Have refinished 
‘Others (glass, nottery, marble, onyx): Wash 
with wam soapy water, rinse, cry 
Don't get cord or socket wet. Wipe dry 


‘Using lamps economically: It is important to use lamps economically in 
# oT to save money on oe Sia neem bills soe conserve natural re- 


Turn lemps oft in Sele eesien's 

Use fixture lighting with 1 or 2 lamps . 
‘Place study desk so child faces wall or corner 
Place a lemp to serve two or more people 

Seer equipment clean to get 20-50% more light 


-Use white shade linings--50% more than dark . 
Use light-colored surroundings around lamp Whee 
‘Change light bulbs when blackening badly _ 

Replace bulbs with proper size,, type 

Dust shade, bowl and bulb regularly 


Remodeling of Lamps 


Points to consider: Many rural homes contain beautiful old fuel-oil 
lamps. Others have lamps: that were bought for home lighting plants. 
These lamps represent a considerable expenditure of money and frequently 
have attractive bases and shades. You-may have Some that you would like 
to keep in your home if you could improve the quality of lighting given 
by the lamps. Or perhaps you went to convert them for decorative use, 
instead of using them for close eye work. "i 


In remodeling a lamp, consider several points; the place where the lamp 
is to be used; the height of the lamp; the lower diameter, shape, size, 
color and texture of the shade; diffusion of the light; decorative fea- 
tures; the size of the bulb that should be used in the lamp; and the cost 
of remodeling. Sometimes a poor. lamp can be moved to a place where it 
will be used seldom. It may not need to be made over then. If this can- 
not be done, modernize the lamp--keeping in mind the size of the desk, 
table or area over which it is to spread its light. Consider the height 
of the lamp, especially in the case of table. lamps. Some lamps are so 
short that they would be of no velue except.for decorative purposes even 
after having been brought up-to-date. However, it is possible to raise 
some of these on stands. If the base is over 1] or 12" tall, you can con- 
vert a lamp for close seeing purposes. Just remember that the bottom of 
the shade needs to be 15" above the table for study purposes. It cen be 
about 17" above on an end table 25" tall or if used by a tall, crectly seated 
adult at a 30" desk. + 


Examine the shade of the lamp carefully. Is it wide enough? A reading 
jamp should have a shade not less:than 12" in diameter, and a 12-inch 
Shade is suitable only on a bridge lamp which can swing around close 

over the eye task. A table lemp shoulé have a 14, 16 or 18" shede and 

a floor lamp a 16, 18 or 20-inch one. The height of the lamp then be- 
comes important for, if the shede is chenged, the whole lamp should look 
well proportioned when ‘the larger, wider shade is substituted. In order 
to secure the same wide spread of light, a short table lamp usually needs 
to have a greater slant to its shade than a tell table lamp or a floor 
Lampe 


4sk yourself about the slade:. Is the design’ pleasing or is it over- 
ornate? Is the lining white or near-white, or is it so dark thet it is 
geing to waste a lot of light? Is the shade thick enough for the size 

bulb that should be used inside the lamp? Gan a wide harp end an indirect- 
light bulb be used for conversion? Can a diffusing bowl be used to make 
Over the lamp? Is it a good enough lamp from a decorative and material 
basis to spend the money necessary to make it over? 
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) , , ade will convert, ‘somo ‘old 
factorily;” ne new 1 A lanowlet have @ white lining. Or. ‘may- 
buy an adaptor consisting of a special socket and e diffusing — 
install it in an old lamp. Sometimes you must remove and turn 
Se bridge section over to do this. You turn the bridge section over 
for the white indirect-light bulb also. The base of the lamp must be 
heavy enough to support any Sr eaae viento weight. 


To jee a shade with a bane adinine or a too thin shade, paste a white 

lining in a parchment shade or sew one into a silk shade. The inside of 

some shades might be sprayed with a dull finish white paint by an euto 

repair shop. Paint or shoe polish is nearly impossible to apply smoothly — 

to the inside of a translucent shade without showing streaks when lighted. 

Stippling or swirling with a sponge will improve some streeked shades. 

Any equipment used for remodeling a lamp should be tried out with the 

right sized bulb before it is purchased. You can usually do this in the 

store. If it is a shade, you may find it is too thin and is spotty look-— 

ing when lighted. You can try a light bulb with a whiter coating in this af 
 lemp. Some diffusing bowls may be too thick and wasteful of light. ie 
i are thinner ones available. ae 


‘Painting lemp bases: Meny dark or chipped enamel lamp bases may become cat a 
attractive and efficient if you paint them white, ivory or some very ae Ho 
BOO LOT 


-Replating and buffing lemp bases: Special shops in large cities can clean ie 


end refinish old metal lamp bases to look like new. You may be able to 
map 10 this yourself with home buffing equipment, fine sandpaper or home cleen-  — 
ing substances, such as vinegar end salt or vory fine stecl wool. Lacquor Me 


sup Older IES portable lamp specifications covered 54 different 
points important in a good portable lamp. Certified (CIM) lamp specifi- 
-eations cover 105 points. The orange and blue.CIM tag is a guarantee of 
quality lighting now since CIM lamps have superseded TES ones. -These © Be 
certified (CIM) lamps give better lighting than other lemps end cost little (7m 
or no more, For good use remove the cellophene from the shede, use a 1s gk of 
enough bulb, end place your lamps well to give plenty of. comfortable and — 
balanced lighting and to avoid shadows and glare. Keep equipment clean 
end use it in light-colored surroundings for greatest efficiency in light- | 


_ fron 20 a bie ean AN ng Bnd ay laminate h 
_.populsrly advocated and used for home study, bi new luni 
for this task were Benes and investigated. 


The reports on luminaires tested: include: — 7 table lamps ich area Ss 
5 desk lamps (4, fluorescent) with reflectors, 4 wall lamps (2 insta 
lations in pairs), 3 wall fixtures (2 fluorescent), 1 floor lamp. — 


Test conditions: Test conditions were carefully sonbeniten and 
briefly included: . 


Ll. Test room: 12!x12' with 416" ceiling, similar to standard LE enn 
_ - testiroom. Reflection factor of room - ceiling, 75%; walls, 48%; — 
floor, 30%. | i 


EY 2. Reading matter test plane: 12" deep x 14" wide, centered 9! 

iy from desk edge. Locations - horizontal, or flat on desk; 30 ; 
degree tilt toward user. Mirror 12MxL)" to test specular reflec- 
tions, also 2" magnesium oxide plate, . 4 


3., Reading zone: or desk top: | 20txgay 2h"xh6", 30"xX50'" — all 30% 
high. Finish of flat, non-glossy paint, 35% RF. 


4, Relaxing zone: Celotex tackboard above desk (4'x6' warm a 3 
55% RF, stippled). On the tackboard a circle 30 degrees” in all 
directions from line of sight; and luminaire shade. 


5. Eye position: 44" above floor; 14" above desk. Chair: 138! to 
seat. nai 

6. Luminaire placement on desk, Floor lamp centered 15" from center 
of test plane and at desk edge. Table and desk lamps centered — 
halfway between front and back edge ct left and 12" to 15" from 
center of test plane. ‘Jall lamps: used singly, 12" to 15" from 

conter of test plane; in pairs, 30"-36" apart. Wall-mounted 

‘ater and sone desi lamps were centered above test nlane and 
forw2rd from wall. 


Test measurenents: Measurements were made with lightmeter and brigh 
ness meter. i 


1. 5 readings on horizontal test plane. 

2. 5 readings on test plane at 30 degree tilt. ue iy 

3. Special measurements using black cloth over shede; black daeerey aa 
board on walls to get indirect illumination value ‘and ratio opm 
direct and indirect illumination. 


Mi Engineering Socicty and published in the lav, 1949 issuc of Tllunin 
coe e Engineering. Wate i 


Block raised luminaire to preserve correct distance between light 
source and plane of measurement. 


Placement of desk: Close-to-wall placement of the desk helps provide 
: general lighting needed for comfortable visval ficld. 

With a desk flat against a medium light wall, a good luminaire 
can light the cesk and the visula field with little or no help 
from other lighting in the room. 


A desk in the corner using reflected light from two walls gives 
greater amount of lighting on desk, ,it is particularly suiteble 
if a window is in the left wall for daylighting. A drawn shade is | 
necessary to prevent light loss here at night. . 


Tt is undesir-ble to hove a desk facing a window because of distract— 
ing activities outdoors 2nd annoying sky brightness directly ahead. 


Right angle placement on the wall is suitable for a desk not used for. 
long study hours. ' ae 


Small sige desk allows little room for study equipment and olaces 
student too close to wall. large size is herd to light. 


Placement _of luminaire: Some points observed about luminaire placement 
for studying are: 
For lighting it is best to center table or desk lamps even with the 
center of the reading matter test nlane, about 9" from the desk edge. | 
However, lamps look better placed halfway between front and back edge 
of desk, which is also a satisfactory location. | ei 


Placement of 15" from lamp center to work center should be maximum. | 


Long shielded fluorescent tubes give good lighting for study center 
sf centered 6" or more (up to 20" over desk 30" wide) from wall. 


Student needs lighted space for extra study materials - notes, books. _ 
Proper lighting equipment well placed will provide this. 


Quantity of lighting: The average amount of light and variation in 
quantity across the 1l2"xl4" plane representing reading matter showed 
_ important general factors to observe. 


“i With reading matter flat on desk, most of the luminaires tested gave 
an average of 40 foot-candles, recommended for study and several gave — 
more light. — 
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Average footcandles for tilted position, at 30 degrees toward person, 


showed marked loss and increased variation in footcandles across nage. 


Tallest table lamp, floor lamp and center-placed luminaires gave best 


results in tilted placement of reading matter. Pushing book back from 


desk edge improves footcandle level and smoothness, - 


Propping reading matter up on a single book gives nearly as good light— 


ing as flat placement, and it makes print appear larger. 


Miany lamps with shades closer then 15" to the table gave a wide varia- 


tion in footcandles across the test pla ATG « 


A flaring shade helps reduce variation, and raising a short lamp on a 
block helps improve pa spread and caAaeashtiatast level at. far side of 
reading matter, : 


Quality of lighting-luminaire: Some points noted on sneoee oe lighting 


from luminairés are: 
1. Two Tisinadoras) on one long one placed over the desk center gave best 
lighting distribution. 
2. There is no such thing as even illumination over reading-matter 
test plane; author recommends: 
Maxinum to mininum ratio. preferably not over 3 to 1 
Low reading should not be less then 1/3 of high 
3. Design, form and finish or lamp bases should avoid annoying reflec-— 
tions of light source, 
4, Outer shade brightness should not exceed 100 ft-L, preferably less. 
5. Luminaire brightness should blend in with that of surrounding visual 
field. By being neither markedly greater nor less in brightness, it 
does not distract attention from the reading matter to itself. 
6. If inner surface of luminaire shade is visible, its streak of bright- 
ness can be most harsh, especially with dark outer finish. 
7. Qpague shades need general lighting, but this does not remedy extreme 
contrasts, 
8, General lighting provided in most homes and by most fixtures is in- 


adequate to balance lighting without lighting from local equipment, 


Quality of lighting - in surroundings: Observations and measurement of 


brightness in the work surroundings revealed: 


1. 


Recommended ratio of 3 to 1 between visual task and surroundings is 


suitable for the study center, Flat against wall or corner placement 


‘of desk is necessary to get this in most homes, 
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_ Brightness of luminous shades shou estore 
_ wall and task brightness 


, A good desk luminaire properly placed can provide 3 to 1 brightness 
ratio alone, 


ua 
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_ Reduction of glare: Reflected glare from glossy paper is distracting 
and trying to the eyes if the light source is too bright, Observations 


Light from other sources helps diminish specular reflections. 


‘Shifting reading matter will often move annoying glare, but it cannot — 
be entirely avoided with typical desk luminaires. ti ta 


Placing luminaire directly in front of student need not always’ be 
unsatisfactory. The long fluorescent unit mounted over the desk is 
quite satisfactory. A diffusing sheet beneath the tube is desirable. © 


Placing luminaire at side does not avoid all reflected glare, just 
reduces its area, Putting it far enough to side to eliminate glare — 
reduces quantity too much. Pulling luminaire toward front of desk 
decreases annoyance, ~ | | ee De 
Polarizing materials, which function well within certain angles, help _ 
to reduce specular reflections but also reduce aver*ge jllumination 50%. 
- Their value for studying was questioned. i 


* 


"The Studies of Lighting and Seeing for the Student at Home" have resulted | 

in the very practical suggestions for the Home Study Center given in the 
ext section. This material was prepared by Itiss Iebber and may serve as 
yn outline for an illustrated lecture or demonstration by adult educetional 

workers or 4-H members. acti aan ah a vi 7 iat 


A PLAN FOR THE HOME STUDY CENTER 


| The following is a plan that spells good posture, attentiveness,and eye- 
sight protection for the student: 


‘The day of the hit-and-miss study location and lighting for it is past-= 
or should and can be. The hours spent on hone studi assignments; the 
character of the eye task; the formative years in which home study is 
required; and their impact on the habits and the progress of our future 
men and women combine to establish the importance of a locotion developed 
especially for study. This must be planned and executed with a knowledge 
of all the elements which effect good seeing, good posture and mental 
concentration. Some of these individual elements have been often recom- 7 
mended. - Only very recently have they been sufficiently correlated so that — 
the following specifications for the planned home study center can bo 


importance of a planned study center: 

1. Over ten million students in this country have home study assignments, 
beginning usually at 8th grade level - often earlier - end extending 
through adult education groups. 


2. Hours of required home study vary from 1 to 5 and occur during most of 
school year when artificial light is needed, 


3. learning acquired; eye-use, posture, attitude.and habits formed in this 
period influence a lifetime. 


4. Study involves critical cye-use, fixed position, concentration, 
Existing conditions which indicate need of better study conditions: 
1. Increzse in eyesight defectiveness 


a. 10% in early school grades. 
b.. 30% at college graduation, 


2. Surveys show 


a. Prevalent use of low-wattage bulbs: They cannot possibly supply 
the amount of light needed for long periods of reading. 


b, Existence of few desk lamps suited to appropriate study lighting. 

ec, Lack of desk space in high.percent of homes forces hit-anc-miss 
study location at dining tables, kitchen tables, and card tables, 
which are inadequnte and impractical if not impossible of lighting 


satisfactorily, - 


d. Retail outlets, including book stores, carry and promote too few 
satisfactory study lamps. . 


Contributing factors to comfortable sceing - exclusive of lighting 
ew Desk 


ia) 


. Flat top desks or tables are preferred to drop-leaf types because 
they afford more work surface - are more easily lighted. 


b. Aton surface about 24" x 48" is preferred - width not less than 
20", Standard height has been 30" - though modern types 2vailable 
at 23" and 29" are more desirnble for cnildren and short persons. 


ce. Finish of top surfacc should be non-glossy and of high reflectance 
(35% - 50%). Mahogany and other dark woods should be covered — at 
least in a sizable central working space — by pastel blotters. 


Recently desk-top linoleums (tan and green, approximately #),.00 a 
square yard) have been developed; they are ideal for renovating 
old desks or tables, 


2. Desk placement. 
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Flat against a wall (never in front-of a4 window) and.in a location 
somewhat renoved ‘from family. activity and conversation, | This: place- 


mont, with correct wall'treatment ;..provides more. light from 2 given 


lamp. It assures best control of visuxl environment without cepend- 
ence on. other lighting in the .room. Additional light from a) fx 
ture or othcr portable lamps .is desirable bub not. essential with 
this placencnt, 


- Wall should be-non-glossy - high reflectance (45 ~ 65%) free’ of 


‘high-contrast or "busy" pattern. 


If wall is dark or patterned, a célotex (approximately 10 cents 


Ce 
a square foot) tackboard approxinately 36" x 42" may be hung on 
wall:with its bottom edge. even with the desk top. Wali lamps can 
hang on it. - eatin enn a Cie da 
Desk chair ' sie 3 | ie Pk cle ‘ie, 
a. Adjustable. posture chairs are desirable, but their. cost makes -them 
impractical for most homes. | | 
‘bs Cushions fitted to the chair seat, or seat pads, must’ be: used for 
' . ‘young or small-statured persons to raise student sufficiently to 
locate eyes correctly in relation to. desk top, .An 18 chain is 
for adults. | 
c, Often footstools sre renuired too to assure relaxed posture. 
Eye position ° 


Must be at least 14" above desk top - for normal reading distance - 
aria to avoid seeing the very bright inner Lining of lamp shades. 


Eyes in normal reading position should ‘be at approximately ‘the 


distance above desk top of the lower edge of shade » 


5. Position of reading material 


Books should not lic flat on the désk because this horizontal 
position foréshortens ‘type size. They should be propped .or held 
slightly tilted toward the cyee i 


Recommended ‘selection and placement of study lamps novi_on market 


A pair of lamps, either wall: or table type, provides more ¢eyen desk -ilbun- 


dination then single units. One exception is 2 single unit usually with-the 


fluorescent tube (or tubes) which may be placed.ahead of the student in ~ 
such a manner that the tube is located over the center of the reading. or 
writing material. 


ve 
ee 


Two CIM wall lamps 30-36" apart fo 

Pair of pin-to-wall lamps - 6" plastic bowls, 1C 
6" x 6 1/2" x 9 1/2" or 10" (top diameter, vertical « » bo Paes 
diameter), luminous (pastel) shades. Hung 15" from desk top to bot om 
of shade and 24" to 30" apart, Approximate price, $7.00 and up. 


Note: A table nodel with two extension-arms of apvroximate qualities | 
and dimensions is equally satisfactory. 


2, One 25" certified (CIM) table lamp - 150 watt - luminous shade ~ placed 
ite no more than 15" to left - or to right for left-handed student - of i 
work center and in line with it (or as near the front edge of the desk — 
as feasible). Approximate price, $11.00 and up. 


3, One 25" table lamp with 8" or 9 3/8" plastic or blown-glass bowl, 150 
watts, 10" x 10" x 18" luminous shade, placed no more than 15" to the — 
left of desk center. Approximate price, $10.00 and up. i 


«4, One 21" table lamp with 6" bowl (preferably plastic or blown glass) _ a, 
| with flaring 16" shade placed no more than 12" to left of desk center 
(for small desks only). Approximate price, $9.00 and up, 


ey! Many inadequately low lamps can be increased in height with wood bases 
Bh and be equipped with screw-on plastic bowls and new shades, Approxi- _ 
ae mate price, $2.75. A wide harp and a 150 watt indirect-light lamp bul 
me will change a harp-type bare-bulb lamp into an improved lamp. 


mi 5, The home craftsman may build a satisfactory lighting system for the 
ie study desk = using a 3" deep shelf on the front of which is mounted 
‘ wiring channel and a 20-watt (or for long desks 25 watt, 33" or 40 wat 
ce ") white fluorescent tube with a front shield of plastic or metal — 
ae painted white on the inner and near white on the outer side). The 
shelf must. extend out from the wall (about 9" for 24" deep desks) 
sufficiently to locate the tube over the center of the reading or 
writing area. Aporoximate cost of wiring channel and lamp, $4.00 ~ 2 
watt size, He can also build a wooden lamp like 3 or 4 above or a pai 
of wooden pin-to-wall lamps similar to those in 1 above, ; le 


Note: Tall stotured young students and adits whose eyes, in reading or — 
writing position, are up to 18" above the desk top may use taller lamps, o 
the types listed, The lower edge of the shade or shield should not then b 
more than 18" above the desk top. 


Possibilities for remodeling existing lamps: “Jodernization of existing — 
ae, bare-bulb equipment may be possible by addition of diffusing bowls to make 
any of the lamps described above, While a white indirect light bulb is 

little more bright than desirable for reading, a teaporary improvement m 
‘be made with this bulb, It is satisfactory for casual work of short per 
Below are deseribed two such lamps: as 


1, One 25" table lamp, 150-watt white indirect-light lamp bulb, slightly 
By luminous shade, at least 10" x 10" x 14" placed as 2 and 3, a 


«2, One wall Lamp using 150-vatt white indirect-light lamp bulb with pas 
Bi slightly luminous shade 7" x 7 1/2" x 11 1/2" hung 12" to left of desk 
Bei! center, 15" from desk top to lower edge of shade. | : meee 
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PERFORMANCE ANALYSIS OF AVATIABIE LIGHTI'C FOR REALING I” BED * 
Research: Research reported in 1948 describes a study of 17 typical and 
diversificd incandescent or fluorescent luminaire installations for reading 
in bed, | ) 


lighting almost every home seeing task. Finding a solution: to the problem 
of lighting for reading in bed is difficult, and much of the lighting 
equipment for this task is far from satisf«ctory. 


This study is 2 step in getting technical cata for a brsic anpreach to 


Guides accepted: The guides below were determining factors in setting up . 
research procedure: 


1. Majorxty who read in bed are probably casual readers (20 footcandles). 


2, Winority do prolonged reading with smaller trpe, in bed (jg foot- 
cancles). 


+ 


3, Most bed readers have light close to bed and use only it when reading. 
kh, luminaire should be readily accesible and easily turned off and on. 


5, Readers need local lighting for rov@ing enc some lighting distributec 
throuzhout the room, 


6, @ther occupants are also in room sometines at same time as bed light- 
ing is being uscc, 


7, The reader wants to be comfortable while rearing anc the location of 
tho lamp should not interfere with a confortable rencing position nor 
introduce 2 clare source in the periphery of the visual fiold toidis- 


tract him, It shoulc not annoy others in the room. 


Therefore, obvious essential roouirements for a bed lighting installation 
are: 


1, Adcouate illumination on the reacing plane -- or cnougsh local lighting, 
2, Some general room illumination. 


3, Brightness of source that might be reflected by glossy naper toward 
the eve kept within reasonable linits. 


kh. Comfortable to-use by reador 2nc to other room occusnnts. 
A paper with the above title, written by hirtle Fahsbenter and Priscilla 


Presbrey, was presentcd at the 1948 National Technienl Conference of the 
Illuminating Enginecring Society anc appeared in the December, 1948 issue 


of Illuminating Engineering. 


_ from the vertical and with its center 33 

in an off-center location to represent a reader sitting to 
bed, Other readings gave brightness information and further quan 
formation, All readings were taken under carefully controlled con 


Portable lamps stood centered 3! from the wall and 30" from the cent 
the bed on a 28" table, Mer) Cad 


To give decorative balance, wall luminaires hung slightly higher, if larg 
than when smaller. im 


; 4 


_ Equipment tested: The seventeen luminaires tested classify as follows: 
3 bed hung: 2 spotlights (40 w inside frosted and 20 w 23 v airplane bu 
and 1 fluorescent (8 w, T-5) | Me 


se table lamps: 2 bare bulb (60 w and 100 w), Ll opaque-shaded indirect+ _ 
light bulb (150 wR 40), 2 CLM opaque-shaded lamps (50-100-150, 50-100~1 
& 32 w fluorescent) mie 


3 incandescent wall lamps: adjust2ble pin-to-wall (100 w) J0-100~150 CL 
lamp, illuminated wall decoration (2-60 w lumilinc) P 
9 fluorescent wall luminaires: All used white T-12 (1 1/2" D) tubes. 1 

bare tube in adjustable reflector; 2-20 w wall bracket, open top and bott 
with curved ribbec glass shielcing; 20 w and 40 w light strips under vala i 
ces; anc 20 w what-not shelf, 


Results in quantity: Eleven of the 17 luminaires tested gave 20 foot- — 
candles, and three gave 40 footcandles. Those failing to give 20 foot— 
candles were the low-wattage bed=hung fluorescent luminaire, 2 bare-bulb | 
table lamps, an ovacue-shaded indirect-light table lamp, and two wall- _ 

mounted fluorescents - one using a 15 w tube in an adjustable reflector — 
anc the other a 20 w tube in a valance unit, 


‘Those procucing the 40 footcandles of light needed for prolonged reading © 
were the spotlight with a low-voltage airolene reading lamp, the Lit wal 
lamp and a 40 w fluorescent with a plastic and metal curved shicld, open 
top anc bottom, However, the spotlight was uncomfortable to the eyes ‘and 
annoying in the room, : 7 


free 


tested, spotlizhts, units attcched to the head of the bed, and table ls 

with opaque shades provide a less uniform distribution over the surfac« 
_ the test plane than wall-mounted units and table lamps with translucen 

shades," the authors state, 


ye Results in Quality: "In general, it may be saic that of the equipment 


Units of spotlight design and portable lamps without diffusing bowls | 
duce too much reflected source brightness or giare on the reading pl 
The CIM wall lamp anc the 40-watt shiclded fluorescent installation 
unusually good in this respect, a 


bans 


Ay 


, wall is relatively dark the brightnes 


s’of the luminaire against — 

, ) i he room from it, This _ 
was particularly true of ‘the translucent-shaded baro-bulb table lamps and 
of a-bare fluorescent tube in a reflector. In one otherwise excellent — 

uminaire with two 20 w fluorescent tubes, the ribbed glass shield ‘was 
lightiy “too bright. les de Ve ee 

; ‘Sumary: The authors say, "On the basis of these tests, spotlight units 

3s well as those designed to be attached to the headboard of the bed, are 4 

not satisfactory if used as the only light source in the room. The present 
‘trend toward lower headboards accentuates this conclusion, A study of the — 
data shows that wall-mounted luminaires designed with some upward component — 
prove to be most generally satisfactory. Table lamps with diffusing bowls — 
carefully chosen with respect to lamp, table, and bed height, and with suit- 
vable shade dimensions anc materials, also do a good lighting Job 4! 631s ae 


7 


‘Research: Research reported in 1949 describes work on problems 
ing at pianos for piano score, keyboard and visual field and also o: 
placement of equipment. The purpose was to determine illumination | 
for piano score and size and lighting variations of test plane, to ev: 
existing equipment anc to suggest new designs for piano lighting equi : 
Tests reported include 15-installations: 5 floor lamps with 6 tests, 1 we 

lamp, 3 rack lichts, 2 reflector an? projactor arrancements, 1 tube refl 


table lenp, a pair of .xperimental table lamps and an experimental tube 
reflector, ; ; : bie We 


Testing procedures: Measurements showing quantity and quality of light 
ee} gave a lot of information on 11 luminaires available for piano, highting 


_ -* and three suggested designs. Below are the test conditions: 


aa ae “Test room: 12'x 12' room with 8! 6" ceiling similar to standard IES 
ae test room. ae 


Ws Test plane; 12" high x 18” wide for score plus 9" wide on each si 
17 degree tilt. Total arca: lott high x 36" wide, 5 readings on 1 
x 18" test plane and 4 more in outer corner of 12" x 36" area, 


3. Visual field: wall area back of piano 6" above center of test plane — 
and 22" to each side on walls — 3 readings; center of piano keyboard ms 
and 22" or each sice of ends of keyboard - 3 readings. ay) 


4. Measuring instruments — brightness meter, data converted to footcand Sie 


d+ Equipment tested: 2 tests with CIM senior floor lamp with circline, 
swing arm lamps, pair of torchieres, RO indirect-light wall lamp, a 
fluorescent (15 w T-8) tube in reflector, rack~type fluorescent equip 
ment (15 w T-8), reflector spot and flood light equipment and 3 new 
designs, many 


@bservat ions: Authors determined the following through their observati 


Carin | 


1. Minimum and maximum reacings on the score should not differ more th 
PO. Le 


2. Minimum and maximum readings on area (9" wide) beyond score at eac 
sice should not be more then 5 to 1, i 


3. Keyboara ratio of 2 to 5 is satisfactory for visibility, but lig 
shoulda be 1 to 1/5 of test plane for eye comfort, 


ay ‘eee Lighting from wall has no effect on score 


lighting but adds to e 
comfort. It should be within 5 to Lonatio 


pattern, 


* A paper with the above title prepared by E. W. Commery and Mary E, 
i was presented at the 1949 National Technical Conference of the Illum a 
Society, and published in the June, 1950 issue of Illuminating Engin 


af 
Wee eAsress aie, 
we’, wt aM, 


Sie “i i 
Specular Per lection lay ale are not serious ane: ‘of vertical 
position of score. 


Marked decrease of light across score results with one Lamp to either 
_ side, ene with rack light above or below score. ; 


Results or elaokn lamps: Some general conclusions resulting from the tests 


Angle and position of score present complex problems in getting s*tis- 
factory lighting from floor and table lamps. Marked decrese of light 
across score results with side location or closely placed rack light. ; 

A pair of floor lamps would give better lighting results then one lamp © 
and would be desirable provided it were pia ie acceptable, 


+ Swing~arm floor lamp locates LAseee eae and Ree ete arid performs 
of efficiently. Type with 100+200-300 w light bulb and large (18") lumin- 
ous shade gives fairly even and adequate Lighting. Opaque shade on this 
shorter lamp is undesirable because lighting through the shade and re- 
. flected from ceiling and wall contributes chiefly to Te the score. 


General purpose floor lamp in front:of keyboard (3") and near tL 
gives about 20 footcandles of light, but location proves awkward and 
appearance unattractive. Nearer end of keyboard is too bare Lighted! 
and distracting. 


Totally indirect torchicres in pair and with 300 w light bulbs gave as 
Sein distribution and 15 eat a of Light satisfactory for nied 
impler - musical scores. ae 


- 


“Results with table lamps: Since table lamps must go on the piano, they are 
ih, 20 ‘Line with or behind the score. Therefore, they require unattractively 
large: or uncomfortably bright shades to iTuminate the music score. 


Result eel) Lamps: Tests with an RLO indirect— “tient rant danip and the 
piano at right angles to the wall gave a result classified'as "only fair," 
This was. chicfly because the shade was so bright it ES Oe eh gaes Cue in the 

% room. 4 aye 

bane 
Special piano lamps: Special tubular piano lamps are not particularly in 
harmony with the beauty of the piano, and they are no better than conven- 
tional floor lamps in their lighting result. Whon mounted close to the 
score, the light drops off rapidly across the width of the score. When 
placed 7 or 8" in front of the score, a satisfactory amount of light and a 
comfortable brightness ratio results, However, this installation needs a 
lot of general lighting to balance the high level of lec21 lighting and 

- provide conditions for eye comfort. If the tube is long enough, the special 
piano lamp has the following advantages: economy in use of ele¢tricity and 
higher average illumination than floor lamps. A ribbed glass shield in- 
"proves light spread, and generous géneral lighting lessens undesirable’ 
brightness of score in contrast to surroundings, but this may offset the 

| economy mentioned earlier, 


ye inet ect bor Tong ro ject. Lo 
‘Bulbs give the smoothest Tisht ing fe) 
musical score reading tasks, | Types, of install 


1. Swivel-socket reflector units, ceiving’ ounecan 


2. Semi-recessed reflector or Say taal light bulbs. 


3. Totally recessed reflector or Heoiet bor 40 git bulbs for Abe low ce 


o ae Reflector or projector spotlight bulbs (R30, R40, and PAR38) give a lot 
- light (five times as much for the 150 w hte) on the test plane but les 
eS other areas in view, with very uncomfortable results, vy 


4 = _ Ceiling installations: In addition to reflector or projector floodligh | 
_ ~* ceiling installations, there can be other types of installations ain Scrie- 


locations. vi 


If a piano is placed in a niche, fluorescent tubes in a soffit, shiclded 
thinly etched glass, can aE excellent lighting, | 
if | In a small room cnough ~ zeneral lighting may provide plenty of comfortable 
ae lighting for piano blsyings by increasing and improving light ing from floor 
lamps or local piano lamps. ik ; 


New developments suggested: The authors suggested developing equipment 
specially designed to give adequate lighting at the eau: : 


1. Low, swing-arm lamps for on a piano, with small shades of blasts or 
paper (5" top D, 6" bottom D, 7" height) with 100 w deluxe white lam 
A 2" wide wortica! section is in’ the back of shade to direct light 

Peo score," : | 

2. Rack-type tubular equipment using 13-watt T-5 21" fluorescent tube wit 

_ ‘white lined shield'mounted on rod and possibly attached to back Rosin: 
It should be possible to: bring Tt to ee edge. 


; 3. A reflector or projector spotlight intendeseee bulb concealed in at 
Pee or reflector and used in combination with a tilted mirror or mirro: 
et ceilings to reflect light to musical score and keyboard, Bo 


Recommendations: The authors suggest as recommended footeandlos for pie 
score: . py 


Elementary 10 ft~c 
Intermediate 20 ft-c Meri. 
Advanced LO ft—c is Ree 


"The visibility of ‘advanced scores vary over a wide range, Where “not 
are printed on ‘the lines (infrequent in good publishing practice) and 
entire score is substandard in sizé, 100 footcandles and more are nee 
equivalent visibility levels to those attained above." 


ests reported include 16 luminaires: 5 table lamps; 6 floor lamps, 1 wall 


Problem: About 2/3 of all American women sew at home end recognize light- 
: ing: as a problem related to it. The authors learned from questionnaire 
answers by over 300 women: 


Many sew in daytime because of inadequate Cvening: lighting. 
Room used for freee sewing iargely Cepends on lig chting. 
At least 1/3 indicated dis satisfaction oe present lighting for job. 


Homemaxers sew in almost every room, but most often in living room, 
dining room and bedroom. 


Sewing includes basting, fine stitching with matching thread on flat 
area or on fold, weaving, embroidery, etc., on many fabrics end with 
different type threads. 


Test conditions: Observers worked in a standard INS test room; 12'x12! 

with 8'6" ceiling. They chose a simple sewing task - small matching run- : 
ning stitches on different ‘colors and finishes of febric. The five materials — 
chosen for this were a white and a gray tas cand dull, FIpery, woven, smooth 


rayon Batita, Matching “#50 cotton threads and matching silk on the satins 
was used for 1/16 inch running stitches made. The seeing task was ability 
to see and follow a short section of these fine running stitches on the five 
plain materials leasurements of the difficulty of this task under Licht 
of various qudntitics and qualities were madé’iith a visibility meter. 
The test plane was 10x10" tilted 45° with the center 30" avove the floor. 
able and floor lamps gave better results when placed closer than recommended. 
‘Therefore, the table lamps centered15" to the side end 6"! back of the center 
AM of the test plane; the floor lamps centered 15" to the side and 12" back of 
. the center of the test plane. They were 18" from the wall of the room. Eyes 


ay 


ere 14" from the test plane. 
Bt sic made footcendle measurements in the center and in the four corners 


of the 10" test square. Also they made general lighting measurements at 
fee: places in the room and brightness measurements of wall and floor, and 


Bauinment tested: Nine test models of table, wall end floor lamps were 
certified (CIM) lamps; 2 were totally direct floor lamps with metal reflector 


Wha 


eth 


oe a * 


llations 


ing insta 


res 


highest 300 plus 32 watts. 


oe 


Observations: Preliminary observations guided setting up some of the 
testing and lighting conditions for sewing; they were: 


1. Factors helping in seeing a stitch against its background are 
Minute shadows cast by thread 

Waa Slight ridges caused by tension of switches 

aOR Highlights on thread - also on needle, if not too bright 


£. Factors hindering sceing a stitch against its background are 
Reflections from shiny material, or 
Directional lighting on shiny materials 
Diffuse lighting on dull materials 


.* 3. Uniformity of lighting over the test plane is not so important to 


seeing in sewing as in reading because of the small fixed area of 
attention. 


4. Smaller amount of light could make a task as easy to see, if properly 
directed, as more light less effectively directed. 


Oo. Also, the most favorable light source location is not necessarily the. 
Same for shiny as dull fabric. ite 


- General conclusions: Some &eneral conclusions about light for sewing f 
NY ew 
preliminary tests and observations were to get: 


1. Footcandle level on work as high as practicable. 
&. Some direct component to highlight stitches, thread, needle. 


3. Enough general lighting to give comfortable Surroundings and preven ni 
too great brightness contrasts. 


4. No sources of glare in field of Ry 

5. Lamps placed as close as practicable. 

6. Moving of work to get most ana best light. 

Uniformity of lighting not so important except for comfort. 


Quantity: A change from IES recommendations was suggested as result 


_ tests. 
Occasional sewing on light-colored fabrics _ 40 fte-c 
(from periodic average sewing..,20 ft-c} 
Prolonged sewing on light-to-medium fabrics © 80 ft-c 


(from prolonged average sewing...40 ft-c) 


tee. 
* 


~ 92 =. 
( eye Nhe) ie 


1G .sevlng , easy bat reading’ 78 pbiyse yadey 10 Pooteunaies,) 
not much, it wes figured that it would take for test fabrics 


4 


Anh ; 
ah 


abe 20 ft-c 
id white cotton 35 ft-c 
meray cotton” ": 65 ft+c 
De plack satin - . - 250 -Tt=< 
iy black cotton, 500 ft-c 


Portable lamps can give 30-100 footcandles on the sewing plane. when more 
than this is wished, it is usually necessary to use some type of concen-— 
trating equipment, such as the reflector or projector spots and floods. 


me These* provide a high esland of uniformity of illumination on the test 


plane, but floodbulbs. give no greater amount of light when ceiling mounted — 
than portable lamps. Cciling mounting was 4" behind test plane and 1 3/4" 


- above ceiling line. The spotlights Ele an extra amount of Wy: really 
worthwhile: as test results show: — 


R40 floodlight average.....21 ft-c R40 spotlight average..117 ft-c ’ 
_ PAR 38 Woe aan average..48 ft-c PAR spotlight average..200 ft-c 


ne source Pei glivncss of spotlights causes highlights on needle, thimble,- 
shiny fabric, but these are in motion so the annoyance from the brightness 


ve is not too severe. Sensitivity of a person's eycs and length of time they | 


are used aoe whether or not the (alae are too sepembeciinnices 3 


PAL! 


pe mented locally in bridge lamps or some of the newer baa teataeae! floor us 


or table ee floodlignts show excellent footcandle oe 


95 w R30 flood in Weeeees Whe Resa ft-c 
tae w R40 oe in wi as hue ft-c 


The a ae are less. tcely to annoy with these instllations than 


with the ceiling type because of engle at which light is directed. The 


75 w R30 floodlight in a photographer's swivel, which will clamp on the 
tem of a lamp, is a solution to getting a quantity of directional light 


- easily.» The bulb should have a shicld around it, or if used bare, it | 
eee be > well Raton ae level and ‘aimed to aed a@irect glare. 


ie Of), LOC a1 tenths: Local lighting with some directional quality 
is preferable for sewing. eneral lighting is also needed. Research 


For most materials end fabrics, light that is at least partly 
directional makes for easier sewing. 


Totally indirect light lessens highlights, reduces shadows and 
makes stitches look flat. it may be more comfortable with shiny 
fabrics. Diffuse light is good for seeing on satin; indirect 

_ light is most desirable. 


esuseepie height in ead ola 4 help solve en 
“problem. WHO 


Certified lamps deliver 75 to 85% 
onto the test plane. 


Shielded or shaded R30 and R40 light bulbs near the working area give aus : 
quality lighting than ceiling installations of spot or floodlight bulbs. 
However, the latter ere satisfactory. This is especielly true of the apor 
Light itbe so far as quantity is concerned. 


Standard, bare inside-frosted light bulbs, in single or 2-socket table 
lainps eee shades give reasonably good lighting for sewing. Shadows 
are harsner, however, than from the certified lamps or indirect-light 
R40 light bulb lamps. Rene | 


Bis General lighting: Few local lighting luminaires by themselves provide BP 


a enough genéral room lighting to maintain comfortable seeing conditions 

Ls for sewing. | 

By iS ig ie 544 re 
By, Most all luminaires, except one or two out of 19 tested, need additional 


Bs. lighting to provide enough general room lighting to maintain comfortable ~— 
‘i sceing conditions. ni 


Selection ue peace ants 


The TauE ES aneal Lanps with metal Sort ee ae 


or iol lamps with the same two light tps and all of the certified 
| lamps give satisfactory lighting for easy sewing. Combination incandesc: 
ae fluorescent certified lamps, especially those using the 100-200-300 incar 
=e descent three-light bulb, furnish enough lighting for prolonged Sewing 0 
ee light to medium colored fabrics. Spotlight equipment or combination of ie 
flood or spot light bulbs ith other equipment can produce enough lighting 

for sewing on dark fabrics, fine detail, etc. Floodlight equipment is sati 
factory ncar working level, and spotlight equipment is better at ceiling — 

/) level for quantity of iionvinas cat 


Laps Aaa: be carcfully chosen for table and chair or davenport with. 

which used end seated height of the person using the equipment. A 25" 
table and an 18" chair seat put the lower edge of all the shades of Lamps s 
tested below cye level in a sewing or in a relaxed position. 


ee ron.rebor a in. m6 aseribs ler ah ins om eb 
-sewing,machine... Nineteen: luminaires’ ‘tested included-8 shorter: ” 
Her Tones, 3 medium tall corviticn We floor lamps y it ee, 


/Purt | ine vi d, lighting con. 
ditions most satisfactory for it and appraise’ ae teed for quant ity 
cet Of: Gabinete they. SUPPLY *.. ta ee pI a aie Be 
Ag |Since.!maehine eae is chiefly feeding: fabric. pee guiding” 
eee at is.a;less exacting task than most hand, sewing. tyes peti 3 
at a small. aréa- around the needle., This area is about six. Anphee square, 
two. inches: behind and 4 inches in front of the needle. The user also. 
needs: light to the left where fabric is handled and arranged. Motion i 
is’ “rapid. The shape of the machine causes shadows with almost. any source 
of pune 
Test. condition Si. The test room was a standard IES room 12'12' with’ an 
mh N..geiling .: “The. ‘immediate test. plane was the small 6!'x6" area mentioned 
above. The. secondary ‘one or handling area, was 24x12, 18" of the. henge 
to the leftof. the needle, 6".to the right. Of the 12" width, 6". was in» 
front and 6" in back of the needle. Seven footcandle measurements were 
-made,an the, smaller 6x6" needle test ‘area and 10 additional ones on ‘the — 
larger. Handling area.” The measurements were made 30" from the floor or 
machine height. The test: consisted of’ ‘stitéhing a straight seam on light 
motored ae 


‘ 


” 5 ie 


Bey coment. ng Pet epe be oo rei paees.: were Lelie bo one most. satisfactory 
aie Bompe dere nee ee ees ee pare te? 5 


iw 
he 


Ye. gram neo on area’ around A ay he (6tx6") 
2, Uniformity of lighting over handling area (24"X12"): area: — 
218! 40 left, 6% to right and 6") £ Spon and back of needle» ~ 
Minimum shadow. ‘ 
ee: Least bothersome location of shadows, behind and to right 
- of presser foot. Uy ee re ae 
aa Light source and. high: rightness: aur faces out ot user's” view, re! 
6, Lower edge of equipment eae be Low eye ee seated eye | i 
.ty4evheight, 42" from floor.» - . iu oe 
; Te Shade or reflector far enough ° ener Sean ese reat, or lamp » 
-orshaft. far enough lee irom left arm, not: to be struck when aie 
<i HOVINEs Ge nee ae piles) pha ha Vane ae: 
Recess. ani i i 
hte: Piachine lights come on most menue either apenas 
x back or-under the arm, All cast:deep shadows, sharp,and | Sa a 
cca, a small Aight: source is used. _ Moving: shadows are ee a tis 
es x Te Rath the Bens. bite, watten by Myrtle Fahsbendar Bh 
Priscilla Presbrey, was presented at the 1950 Netional Techniee ll 
Conference of the I]luminating Engineering Society, and abstracted 
in the eae. 1950 issue of Hes wees Engineering» 


* 


| enough Light around eis oe treureeient aC 
area, Because of ee faults, another local source ¢ 
eroueee 


In some of the Nester the machine light improved bie Wanting from ‘ne 
equipment being tested; in others it cast shadows and one user taki 
to sew without it. 


Equipment Tested: All of the floor! case wall and esting units tosted ay 

hed some type of shielding or reflector for improving lighting quality, bay, 

ee Incandescent light sources were 75 and 100 w, inside frosted and 100 w © 

ae or 150 w silvered bowl, 50/150 and 100/300 three-lite lamps, 75 w R30; 

 - 150-w R4O indirect Light. The 100-200-300 w and 32 w war witte (WT) | 
fluorescent combined.in one certified tes floor lamp. The fluorescent — 
tubes used weve 2-15 w T-8 "WW, 32 w T-10 Wi, 18 w T-8 white semicircle; 
and 20 w T-12, ‘ 


Quantity of light: Among the 19 units tested were luminaires which woul, 
provide 40, 80 or 150 footcandle levels recommended for hand.. sewing and 
quite adequate for machine scwing. All units tested except one 15—watt 
fluorescent wall unit anda 150-watt silvered bowl bulb ina shallow 
dome on the ceiling gave 40 footcandles of Light in the handling areas ae 


‘; For stitching a short. length of straight seam on light-colored ctothe Bie 
pa the observers found no instance in which they felt there was too Little a 
: lighting for comfortable use for a relatively short time, ~ em 
ah 


aes! Quality of Light Observations indicate that the operator can see to do 
Be machine sewing zbout equally well with either directional or diffuse 
light. ‘“Ihile quality is not improtant for visibility, it is: important 
for comfort for it determines the sharpness and density of shadows cast, 
The larger and more diffuse the light source, the softer, larger and 
less prominent the shadows. Directional projector lamps gave the most’ ; 
shadow, the highly diffuse fluorescent the least shadow,-in some cases, © 
so soft and light as to be hardly noticrble.. anuey! 


Lamps with CIM bowls gave Pest good results, but were still some~ af: 
what less eee than larger fluorescent sources, oy 


_ Directional light from a projector or reflector: lamps is not too obioata 
ionable when placed so shadows fall behind and to the right of the presser 
foot. Equipment near mechine'must shield source from view, and overhead a 
units must avoid casting shadow of operator's head or body on worke, The é 
overhead ees tested give good lighting for occasional hand relate ae 


General lighting: All equipment tested ‘rediiires addit ional room “Lighting 
except the certified (CIM) senior floor lamp, the sha llow-dome ceiling 


reflector, and possibly the pin-to-wall lamp with the 150 w sae indire 
Light bulvs.. 


‘with stroboscopic effect 
ular reflection from shiny 


it 
mt 


t of lighting equipment: It is casy to place lighting equipment _ 
v ‘console machines for they are narrow enough to place acainst a wall 
and still gct even wall-mounted lighting units close enough. To. get thei 
ame result with a machine on a bridge table it is necessary to fen umaisy alc) 
a hine at right angles to the wall with the presser foot near the wall. | 
Bees a swing-arm wall luminaire or put the machine on a narrower table. — 
_ Floor lamps go to the left of the operator, or better. still behind the 
machine. : iat Ot 


Summary: It is possible to get reasonably satisfectory lighting for | 
machine sewing from several types of commercially available equipment. 
Fluorescent types are the most satisf-ctory of these, end lamps with 
ffusing bowls are quite good, lost luminaires for supplementary + 
eal light ing of machine sewing also need general lighting to lesson 
‘uncomfortable contrasts. and give extra light on the front of the machine. — 
‘Equipment sheuld be placed to avoid shadow on the area around the front. 7 
the needle also to avoid bumping it whenusing the machine or moving — 


pete 


° 


,tion of either perimeter lishting or specific Sen ia over work argas 


AM-APPRAISAL Of KITCHEN LaeCerENG | SEEMS 2) ee 


Research: Research raportee in 1948 adeon We berlesmanee of equipment av— . 


ailable for lighting kitchens, Tests reported cover; 15 ceiling fixtures: 
57 arrangements’ for sink lighting, 2 for undereabi net Tahting and 13 range 
lamps, all uncer controlle? oondit ip Ws. 


re 


General lighting: While general lichtineg is necessary, the center ceiling 


‘fixture only isinot the solution. | Additional, Local li; shting is ess ent ial 


to give adequate seceint conditions.’ The center: ceiling fixture causes the 
homemaker to work in her own shadow, anc. that -shacow ee cercases the quan= 
tay. ot lichting on:‘the work ‘areal: Al: center ceiling ixture needs an acdi- 


This added locel lightinz is essential under cabinets, over the sink, over ae 
the renge and other work ‘ecntors. 


The authors say, "The unit consisting of four 20-watt fluorescent Lamps, 
shielded," (with plastic here) "appears to be the best solution when a 
center coiling fixture is: required." Objections to the two 40-watt tube 
units are chiefly that thoy are too nt arge ana bulky and, in one casos, too 
bright for cye comfort, execpt for a louvered and » ribbed-glass panclled 
Bre) istaliend “sit olds sn AGnedins t fixtures lessen the amount of light 
in certein spots in’the kitchen, Bh 4: 


‘The test on:the common opal ainss globe of medium class’and with a 150 waco 
Co Neda licht bulb indie: ae that thicker glass might be better. 

This would ten¢c ie recuce the shadow and lessen’ the excessive and uncomfort— 
able pees foune et work areas when using it, i 


The incirect 150-watt silvered bowl fixturc needed appsrently to be larger 
unit to ae enough licht for general or local lighting,’ lts brigitngesmam 
830 foot-limborts was excellent, being very eomforteble to the eyes, 


Sink lighting: The rescarch shows the I=S-rcecommemled 4O faotcandle level 
difficult to attain with present eauipment. Rcelow are some of the results 
from common methods: 


LOO-watt inside o-frosted light bulb in stanford soffit 12. fotteanmiae 
2-20—ntt fluorescents flush on COLLUMT vevecontcccves 2), 100UGam—um—EE 
2-30-watt fluorescents cellinz mounted cweveecccecsase WD L90bG ares 


Arrangements below give over 40 footctndles on test arcas 2/,"x0" 20'x2h" 


2~-150—watt inside-frosted in Ceiling rosethes W848. Sieo She 
2~60-watt insice-frosted recessed over frosted glass 89.5 93. 
i—150-watt Par-38 roflector flood over louvers ..... | 51.k 56.6 


1-150-watt Par—38 reflector spot over louvers ....s. 99.0 “Qhauee | 
2~-150-watt silver bowl against flet white ceiling ,, ‘46.7 4L9.® : 
2~-30—watt whitc exposed fluorescents ‘on flst cciling 45.0 L738. 


2-hO-watt white exposed flusrescents on flat ceiling 57,0 60.5. >a 
2-O-watt white fluoresecents over Louvers’ ii..iecece bles Ld Oa 


Ss sontec at the 1948 Eatioml Technical Conference of the Lidumise 
ae Engineering Socicty, anc published in the November, 1948, issue 
Tliuminating Engineering, Rae eae 


*A paper with the above title written by Jan Reynolds and A.W. Kakilty, 
pre 
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‘ant well above nomal iewne 

| em x Also exposed — 
CCnts are eee eae p tially fobg Aa ue op ane. ineandestents — 
recesset! in soffits... Disconfort results in some arrangements becuse — 
Deen fron meted. utensils. anc. pean, p° Roeeten are. a ee ay in, 


y 


Eneercesbin lighting: Front. edge tubo plrcemont under a cabinet gives 
early#l0- fosterncles more light than tubes mounted at the rear or backs 
oes * Exposed 20 ~ and. 30-watt white’ fluorescent: tubes sive. oven) AO 1\-) 

. footcandles of: licht., And the 15-watt tube sives nesrly th- ‘tomuch . Mth 
‘general lishting, any of these fluorescent tubes mounted at the front uncer 
_ the cabinet gives enough light, “nc front placement insurcs uniformity of - 
Lighting, coverage overwork areas... ai. - MK gtd EG eas 


Range lichtins: Additional or supnlonentary lichting above the rence ‘is 
_ necessary to provide ‘4 good seoinz comditions here, This. may be othe . ecil~| 
ing, uncer soffits or “bolow cabinets above the range. The rome Lamp is. Laie 
~ helpful in providing some Lishtins, but its Low pleccnent in common range 
One results dnt, am ea wy 
Considerable variation in amount of Lane on se of ranre | 
Highest footerncle readings under lamps ‘at back of. range: 
lowest’ footeandle readinzs at front of range | 
Y Practically no. Light inside pots, kettles .and cecp-well eich, 
Distracting or une: onfortably ‘pricht reflections “fren metal anc act 
(ea Reece 


“After Bye citing 13 ranze lamps in emplete carkness, th authors concluced 
the at ‘it. is doubtful if a completely satisfactory means of range ai Poni= 
‘nation can be accomplished only on the range itself." These lamps in- pane 

luced fluorescent and ineendescent and shielded cnc unshielded ee 


Since publica cea of this research, ‘range cesignors ike apparently Kuedor Mf 
the authors! suggestion to give more attention to porformance of task rath~ 
‘than cesicnins range lamps chieflv for decoration and appearance. 
ind backsplashes, full-width rance fluorescent ane even adjustable 
me ‘ap are tren¢s ins nae direction. ‘However , a close study Sf the 
nS research reported, above shows that the 
‘a O58 that is. hard to overcome with 


BENHE Ae-sHaren BULLE “ “CoRR a 


Fi In ec | ee U-shaped (ations Wench ain ate! in the Bureau 
blah Nutrition anc Home Zesnomics cevised an cye-saving, built-in 

shapec ceiling lighting fixture. The artificial li<ht is semi-indirect, 

anc Alluminstes ae surfaces: with minimum slere and shadow. The 


m paees on nee, oo aehaiae 8. for this fixture - are: syaulani el from the 
bonsion Service in many States, 


A SAC 
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LAUNDRY LIGHTING REQUIREIEMTS* 


Research: Research reported in 1949 describes some preliminary work on 
launéry lighting. . 


Test. conditions: An existing laundry in Blanding's Dream House, Pitts= . 
burgh, measuring 15'x8! with a 7'5" ceiling served as the test rooms 


Measurements were made with three arrangements of lighting equipment : 

the existing centered straight-line fluorescent installation (3 units 
with 3 40-watt tubes ech); four bare light bulbs - one in each corner; 
and four 2-tube fluorescent louver-shiclded fixtures - one in each corner, 


Observetions: In the above installations, only the lengthwise, .centered, 
9-tube fluorescent one gave as much light on work centers as the average 
for the room,’ 


a 


The lighting at.an occupied work center varies a lot from what it is in 


an unoccupied room. In averaging all of the centcrs in the laundry tested, 


this loss when a person worked in the work center amounted to a loss of 

slightly over half of the lighting when the room w2s unoccupied. And - 

this figure was probably better than normal because of the cleanliness, 

light color of the room, the highly diffusing lighting equipment and the 
number and spread of the units used, : 


‘Apparently the type and quality of lighting equipment and light sources, 
and their color chrracteristics affect greatly the sceing of certain 
objects, 


Conclusions: The preliminary study of lighting in the laundry or utility 
room indicates: . 


1. “all and ccilincs should be light-colored to refléct light 
back on equipment. 

2£o ‘ith low ceilings of most leundries; equipment should be 
close-mounted ceiling equipment, or, if possible, sometimes 
wall brackets, y 

3. Lighting should be well-diffused to avoid harsh shadows: of 
the user of the equipment. Under some local conditions, wall— 
mounted equipment should be used, 

4. Standard layout is desirable for attractive appearance but 
often brings light on wrong side of operztor. | 

d¢ A good minimum amount for gencral lighting would-be 10 footcandles 

6. A higher level is necded at close~secing. centers, for work 
such as reading dials and ironing, 

7s Among special tasks requiring more light are painstaking ironing, 
which might require a minimum of 40 footcandles over the whole 
ironing plane, Rin’ . yee "4 


* A paper of the above title, written by A. %. Kakilty, was 
presented st the 1949 National Technical Conference of the 
Illuminating Engineering Socicty, and published in November ~ 
1949 issue of Illuminating Engincering.. 
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hag we 


3c in a comm oy Arthur : | 

_ the ganury. 1950 uminating En, neineering bears au a 
‘acteristics of one pallbs ve tubcs as” ates ted to visibility ~ 

Mr. ‘Bastman's research determined | that with equal — 


tically the same with daylight Habe feane 


De sisibility was prac 


itn “daylight incandescent. Also, with other lamps , it decreased 
7 hat with a decrease in bluenesss : ne: 


te 


oe 


AN EVALUATION OF METHONS AvD FIXTURES USED FOR. | EON 
a I SO 


Research: .. Research reported in 1947 eee a seme ‘to evaluate light- 
Tig effects in using the mirror for shaving. Tests reported cover Lg, 
civersified installations, fluorescent and incandeseent, shaded and un- 
are in a totel of 23 cifferent fixture combinations and placements 
and glso at several mounting heights, all uncer carefully emtrolled 
conditions. 


Research on bathroom mirror lighting came as a first-step in getting a 
<lore technical b-rsis behind recommendations for every lighting use in the 
home. The homemaker is becoming aware that the basic SMalat ae of fixtures - 
and lanps is to provide lighting for home seeing tasks anc that this’ is a 
greater factor than aesthetics in selection of light ing equipment. In- 
creased knowledge by lighting consultants and public demands more research 
on lighting various activities, The bathroom mirror is an all-purpose 
looking glass which serves all family members in many critical seeing tasks. 


Testing athroom mirror lighting: The basic test point was 61 inches above 
the floor ana 20 inches away from a mirror around which as fixtures were 
installed. Research workers took readings 2t the following positions with 

a lightmeter: 


Normal to the mirror anc representing a full face view 

45 degrees from the normal line and representing the left cheek 
45 degrees from the normal line and representing the right cheek 
Under chin 


They averaged left and right cheek readings to get the sice face eer: 
They also checked the brightness of the glassware instrumentally anc evalua= 
ted it for eye comfort. The test room was 6! x 6' with an 8! ceiling, the 
upper half painted white, the lower part tiled. 


Under-chin lighting problems: Problems encountered in getting enough light 


ener i ene mo a 


under the chin for shaving were: 


Shadows under chin from lighting in over-mirror fixture placement. 
Uncomfortable brightness from over-mirror fixture with raised head. 
Shacows from hands anc shaving equipment. 

Shadows under chin from lighting in high placement of side brackets, 
High brightness of sunlamp with head raised for under-chin shaving. 


Findings on i Meter eee g: There was some shielding of light sources 

in ll cases out of 13 Thetallations testec, all except a lumiline incan- 
descent anc one fluorescent installation. The two bare tube lumiline side 
brackets were too bright, and their rating was "fair minus," The pair of 
exposed fluorescent tubes in side brackets, rated "good," were larger ai- 
ameter, 15-watt T-12 tubes. 


A paper with the above title, written by Llyrtle Fahsbender and Beryle 
Priest, was presented at the 1947 National Technical Conference of the 
Pre nting Engineering Society, and published in the December, 1947 
issue of Illuminating Enginecring, 


. to 


i and’ RS Silene in Be 
The brightness and uaa shadows 


/ 


ome 


ing. “the only. sein oe ee iaion a testca was: a two unit one, 
ee with a recessed Oc a incandescent light bulb: sie ma with . somal 


Pee rarror aie when the i pee permits only one outlet fan lighting, 
Beri! 0 over-mirror,. trio-tube , shieldec fluorescent. bracket is preferable to 
_ incandescent. types... Over-mirror. lighting. results in shadows’ under°thechin 
and often eye discomfort when the head is raised for shaving. However, One (oy 
fixture tested gave good enough lighting to rate "fair plus." It was a 
_ fluorescent open-top bracket with enameled interior reflecting surface and 
a coramic treated curved glass shield, using two 15=watt small diameter 
(T-8, l-inch) tubes, Two 20watt tubes are: probably. preferable, according 
to the report. | 


‘The “expided Beconce speat light bulb in an. open-botton reflector or the cine 
glass lens in some two-bulb, incandescent, over-mirror brackets are bright 
enough to be annoying while shaving.. Turning. over the glassware of the opal — 
glass reflector gives less light but’ greater comfort.” “Both'tipes “tested ‘ 
with 60-watt bulbs gave only 4-6 footcandles of lig thting under the chin.: 

“And. the two 100-watt incandescent. Giling recessed, glass shielded fixtures 


tested gave only 7 footcandles under the chin, All produc ed harsher shadows 
glare than other Eyres) . . ta va 


” 


1 nse goandescent tant bulbs sae or. in psirs, 15-watt T-8 3500 degree. 
white fluorescent tubes in pairs and the 275-watt RS Sunlamo with 2-60 watt 
light bulbs. Best mounting height for sunlamps is 18 to 24" above the 


la tel 


ae socket brackets, S eeet bulbs in Ae ea ee 60-watt. 7-8 
Oem ana 15-watt T-12 3500 degree white Fiorastent tubes, 


shielding is necessary ‘for ordinary bulbs ‘and ‘Lumiline tubes : ee desirable 
Brnauerespare ate . Ee aE iss 


glass globes With: Guat. insice epoeied: wakbae It is eke nat aan 
carefully chosen low-brightness glassware and side brackets at lower mo 


Around~face liphting: A circular fluorescent -tube in a shielded fixture 
using a white or oe pink reflector around a circular mirr or has cert Si! 
advantages +, 


Low brightness 
» :» More even distribution around, face 
- High under=-chin lighting 


_ The fixture is unsatisfactory in use to a person wearing glasses. 
be a more desirable fixture with: a den reflector than that Laihidd ith 


leer Aighting for general iMunination: ib sre in ‘the 36 square 


tain ae five oni onated naire ikamena bint enprane neeokans sane 
With high reflectance walls and good maintenance, -some will probably ma 
tain 5 footcancles in a 45 square foot or smaller bathroom but probably ~ 
not in suggested areas of under 60 square feet. The circular fluorescent 
’ fixture good for local’ lighting falls short in providing general lighting 
iors the small test bathroom, However, it makes an excellent additional — 

mirror in the bathroom for. use in sheving or mak eager ‘and it may giveiall 
oF the light needed in a small powder room, | Me eels 


+ 


Summary: "Two brackets, one on each side of a batten mirror, contribut 
more acceptable | lighting for either shaving or. make-up, than a bracket. 

_ plaged over the. cy aa the authors corms by. their research. 

A mounting hei ght aL SP sho oor tror the: floor gives hicher Lighting a 

uncer the chin than recommended higher mounting heights, These lower mo’ | 
‘ing heights are particularly recommended for single Sg incandescent — 
"brackets: and desirable for tubular brackets, 


Ma adequate Barkib ents i ci makeup or bthen ‘ourposes,. However, in . shavin 2 
Ress, not possible to eliminate all shadow effect. Rp 


. be: Sapiahd in a ne beans pa ea o size, except: pamicae ro Ooms. 
brackets should be used as supplementary units for lighting: those sect 
tasks related to the mirror to which they are adjacent, 


Roly eae eee 


‘vate Oe 
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SCHOOL, CHURCE ae eee BULL: PEG 


Dar ty ot, Saher aes 
t a 


“School. tl ne 


Conmunity responsibility: BON di 3 gf Saphir yah is? only vartly taken care 
, of when your. home. is well lichted. Itds. up-to you to’ sce thet your 
schosls are well lichted,. The children who attene are your children or 
your neighbors!- children, : ; 


A child's business is noing to schs ol, and -pood sa seins helps him to be 
suecessful in: this business, Children do thsir best work ane behave best 
under ‘ood Lichting, 


Problems: light for school work should come from the left. anc. from yabove, 
Ali children in the room should have cood lichting, not just those near 
the windows. Footcandle recordings in different parts of the room shoulc 
be taken over a period of several days. Chileren near the window have 
been found to have as much as 90 footcandles of light while those farther 
-back.in the room often have only 5 footcandles. oh 


“The school shoule take every possible acvantage of the daylisht by having 
two-roller shaces or some arrancoment so that the licht-in the upper part 
Of Ghe window can be acjustec soparateiy fron thit in the Meee 
sreat 4e2l of inf-Pmeticn is avilable revardince the.size bulbs.and type 
of equipment that should be usec for cifferent sizec rooms. Trained 
lighting people can get this for your school board. ‘There are 2150. bul- 
letins available through the State Bol anagem of Schools, - 


Incancescent bulbs used in school room Went ne are very large ones. 
Small rooms require not less than four fixtures anc most rooms need at 
least six or more, The fixtures may be either of the indirect cr semi-- 
indirect or semi-cirect type. The semi-direct class enclosing slobe 
type of fixture is a: used though hot -sS-comroniy:as in the pst, 
There are many Louvered semi-cirect fluorescent fixtures ‘And’sus pended 
soni~incirect ae mi suchs for fluorescent tubes in modcern schools, 


ee rural dehooiee For. good| school liczhting there must, be.a 
proper balence of natural and artificial licht. (Proper fenestration 
and lishting devices, fixed nd portable; color anc, finish of walls, 
floors and ceilings). Minimum. standeres for swe school lichting are:: 


a 30 foot-candles ee re “ht on every sehodlroom anc eet: lunch kitchen 
. workine surface. 

26 ee foot-cancles for drawinc, typing, sewinz nd sight-saving rooms. 

3, A rouch-rule of thumb cuide to licht prover surface anc furniture fin- 
ishes is: 6 foot-cancles on’ the cesks for each watt per square foot 
from 2 food incandescent installation, or 15 foot—candles for each watt 
per- square foot from a -zood fluorescent installation. Thus, in a prop- 
erly, finished 2h! x 36": schoolroom, about.20 esa otal of artificial 
{llumination may be expected frm six 500 watt, silverec bowl, concen- 
tric ring, incarmescent units or 30 properly shielded Lowes fluores- 
cent: tubes arranged in units or strips, If the fenestration is: 
desipnec. fpr.a minimum of 10 foot-c*ndles from natural sources, either 
of the foregoing installetions shoule result in » minimum of 30 foot- 
candles from eyibined natural and artificial sources, 


= tos" 


Value of cleanliness: School lizhting equipment shoule be kept clean, 

The fact that school lishting equi pment is not kept clean accounts some- 
what for the high lichtine recommencations of 40 or 50 footeandlcs which 
are mace by some lighting authorities. Some authgrities also say that. 

12 te 20 footcandles of light is the mininun requirement. for each student, 


Most sources place it hicher. It is desirable to have 3% footeandles of 
licht. Even more micht be used to advantarce especially in laboratories 
and stucy rooms requiring more closé work. An automatic system has been 
installec in many school rooms, Lichts are sutomatically turned .on when 
the amount of licht crops below a certiin point, : , . 


. An REA~financed cooperative can lend the schools in its area a licht..nicter 
and give the teachers much information onsclassroom lighting. hee 


Community Lighting 


importance: Community buildines anc officics of the community's ecucation- 
al leaders should be exxmples of good lichtins to members of the canmunity, 
Community center lighting improvement programs will-result from the» cosp= 
erative offorts of county superintcndents of schools, farm organization — 
leagers, managers of local power supply systems and committees of intercst— 
ed. community members, : 
Community buildings: Committees of local leaders can sce thot lighting in 
community buileings is improved. The first step is to shield any bare’ bulbs, 
using large fixtures for comfort. 


Special lighting for close seeing. should be vrovided at work areas in com- 
munity buildings, .— : 


Goo Gesk lamps: Many rural people belons not. only to REA cooperatives 
but also to other farm organizations, They -ean do a real service to all 
farm people in the community by cncourngine cooperative: managers, county 
farm and home avents and teschers in all school system8 to use ccrtified 
(CIM) stuey lamps on their Cesks, if they are not already using them, -- 


The most effective way to do this is for the locas pow supplier to” 
arranse for constructing homerinde lamps or locate an attractive certified 
stucy lamp at a reasonable cost. “lost community ecucaticnal léaders will 
cooperate in helping to explain the importance of people: having good read= 
ing lamps and illustratine the best types by having sxamples of them in 
places where many farm pesple will see them, 


Church Licshtine 
LO NG 


Worship area: Lishting + rural church calis for equipment that will del- 
iver enouch comfortable Weht ne! ond sts U1. maintain the atmosphere. assoc= 
dated witha church. In-the areca where church services are held the: effect 
-is. gained chiefly by having fixtures that suit the architecture of the 
interior and remind worshippers ofa church setting... Enouch licht “is needed 
‘for older people to read church music and service pro -rams,. 
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Many of the newer church fixtures have diffusing bowls built. into the 
interior of a conventional church fixture, Sone use floodlights inside 
of their fixtures. Floodlighting or spotlighting equipment can furnish 
light for special areas such as the pulpit. Cove lighting furnishes 
ceiling lighting in more expensive installations, Care in choice of 
pulpit and organ reading light is necessary to prevent bringing a glare 
source into worshippers! line of view. 


Qther church rooms: In church basements, recreation areas and other places 
where services of worship are not held, good quality utilitarian lighting 
equipment is needed, This may resemble that used in other coimaunity centers 
and schools, though the amount of li.hbing need not be quite as high as that 
for critical eve work in schools, 


Planning church lighting; Distributors of lighting equipment or local 
lighting engineers of large lamp manufacturers can usually furnish catalogs 
of church lighting equipment from which choices can be made within the 
budget for this purpose. REA can also furnish some sources of church 


lighting information, 
References: 


1. Lighting Schoolrooms, Parsphliet No. 104, Federal Security 
Agency * U. S. Office of lducation, Washington, D. C. 

2, - Sixteen \lays of Daylighting Classrooms, Haskell, Architectural 
lecord, May 1, 1944. 

3. American Standard Practice of School Lighting; Daylighting 
Recommended Practice (1950) -— Illuminating iingineering 
Society and American Institute of Architects, 51 }.adison 
Avenue, New York, N.Y. 

h, Guide for Planning School Plants, National Council on School 
Construction, Part II of the 1946 proceedings, payes 58-73. 


tg Community Centers - Area or Activity to be Lighted 
5 Hospital corridors, Recreational croquet, horseshoes, skating. 


10 Auditorium used for asseiibly only, dining area, library stack 
room, lockers and shower rooris, office lobbies and reception 
rooms, Recreational basketball, handball, golf, hockey, 
soccer, softball, tennis, volleyball, swimming pools. 

20 - Church pulpit, speaker's rostrum, club lounge ana reading rooms, 
kitchen, gymmasium for general exercising, Sunday School 
rooms, vaults. 

30 Conference rooms for general meetings, general laboratory work, 
library reading room, class and study rooms, gylnasium for 
exhibition games, office filing, mail sorting, intermittent 
reading or writing, writing room. 

50 Close laboratory work, sewing room, general lighting for hospi- 

tal opernting room, food displays, prolonged close office work 
(bookkeeping, typing, stenographic work, reading blue prints). 


100 Close ingpection, sewing on dark goods, very fine and prolonged 
work. 
200 Operating table, minor operations, major.operations need up to 


%* Footcandle recommendations adapted from IS Lighting Handbook, 1947. 
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Equipment Available 


Various types of lighting equipment are available for improving poor eg 


lighting: 


Bulbs 

Silvered bowl 

Silica cr ceramic white 
White indirect-light R-40 
Cream-bowl (mushroom sheped) 


Flared-top diffusing bowls 

4" cendle diffuser, plastic 
6" bowl, glass or plastic 

8" bowl, glass or plastic 

9 3/8" bowl, gless or plastic 
10" gless bowl 


Candle shades 

Shades of various sizes 
DOP. d2" or 14" 
14). 16" or 18% 


Plates 
Adaptor plate 
Wall-lamp plate 


Lamp converters 


Kerosene converters, #1, 2, 3 
Vase converters~-cork, etc. 
Candle converters--rubber, etc. 
Converters for wood mounting 
Shade holders for bowls 

Lamp adaptor conversion unit 
Miscellaneous harps 

Wide harps 

‘Shade converters 

Clip-on fitters or clemps 


Fluorescent tube shields 
Clip-on plastic 

Slip-over plastic 

Clip-on metal louver--20", 40" 
_ Metal valance; wooden valance 
Homemade plastic sheet 

Glass shield in soffits 
Various types~-glass, ete. 
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Application or Place of Use aie 
Direct light fixtures, bridge lamps - 
Thin glessware, bare-bulb lamps 
Portable lamps of bare-bulb type 
Bare-bulb ceiling fixtures 


Bare-bulb candles in floor lamps 
Wall lamps end table lamps under 20" 
Table lemps over 20" 

Table lemps over 20", short floor lemps 
Floor lamps 


Bracket and cluster fixtures 
Fixtures, portable lanps 

Lamps under 20" 

Lamps over 20" (18" shade over 28") 


Flat metal plate for bridge lamps 

Flat ventilated mstel plate with 
center hole for low-hung wall lamp 
with 6" diffusing bowl 


Change fuel lemps to ¢lectric ones 

Make leanps from vases, bottles 

Make lamps from candlésticks 

Make wooden lamps 

Hold flared-bowl diffusers 

Includes bowl, husk, cord and plug 
for floor end table lamps 

For white indirect-light R-40 bulbs 

For various types of shade fitters 

For making shade into clip-on type 


Single tube unit 

Singie tube--clear, white, colors 
White rounded: louver of thin metal 
Bed or study lights; window valances 
ény shape, size or number of tubes. 
Soffit above shiny metal sink 

Basic units-~different shields 


Incandescent bulb shiclds- Applicetionm or Placo of Use 


Adaptor--reflector type Lounery, -work ereea fixture 
Adaptor--globe Kitchen or lewidry fixture 

Clip-on shields--plastic © Rare bulb: on drop cord, rosette 
Clip-on shields-~paper -.. . Bare bulb on drop cord, rosotte 

4" plastic fixture bowl Bare-bulb ceiling fixture 

6" plastic fixture bowl Singlo-bulb ceiling fixture; also for 


pendant bracket, wall or bridge Lemp; 
fits under speciel shade to hold bowl 


Improving Types of Lighting 


When you have uncomfortable lighting of the following types, consider 
trying some of the following methods of improvement: 


Direct light Plecing louvers or shiclds below; using silvered- 
powl, eream-bowl, white silica or coramic or white 
_indirect-light R-40 bulbs; peinting background white 
or light grey; using dull or mat finishes 


Semi-direct Converting equipment to give enother type of 
_ lighting; painting beckeround Lighter 
Generel diffuse Using white silice or ceramic bulbs or smaller size 


bulbs; painting background lighter; substituting 
thicker end lerger shiclding 


Semi-ind irect Using white silica cr ceramic bulbs or smaller bulbs; 
painting background lighter; painting ctched patterns 
Indirect Adding more Lighting from below; chenging hanging 


height; using lower wattage light bulbs; changing 
color or value of background 


Two general mothods of improving lighting are: remove light source from 
line of visicn by raising or lowering or by shielding; reduce brightness 
of equipment or increase thet of surroundings. 


Getting rid of glare, shadow: Glare may waste one half of the light by 
making it not usable. Below are @ number of methods of getting ric of 
glare and clso in many ceases objectionable shedows: 


Move licht source farther away or to ons side 
Raise light source out Of line of view 
Move pictures or mirrors which reflect glare 
Use dull paints end varnishes, rougn-texturec wallpaper 
Increase general lighting in room; lighten room eolors. 
Use diffusing bowls or indirect-light bulbs in lamps 
Buy lamps with shades thick and deep enough to shicld source 
Use a lerger diffusing bowl or fixture or put ea white bulb 
° or smaller pulb inside a too-bright bowl 
Put a white peper lining in a thin shade or 
Paint, use shoe polish, or have inside of shade 
sprayed in auto repair shop--use dull white paint 
Sow in another inner liner in « too-thin fabric shade 
Increase intensity of light in surrounding area 
Remove bare bulbs at eye level, or shede them 
Lighten colors in areca surrounding eye task 
Paint etched designs on fixtures with white peint 
Avoid sharp contrests of light end color 


» 109 = 


In order to 2void sharp contrasts which tend to attract attention to the 
light end away from the work: 


Choose large equipment to provide large light source 

Turn several lights on in room to belance jighting 
cr place lamp near corner and face wall 

Or use ceiling fixture with portable lamp or lemps 

Have light sent upward to ceiling, then diffused 
from there back into room 

Use translucent shades against light walls 

Use derker, opaque shades against dark walls 

Drew window shades when working near windows at 
night to decrease contrast and light loss 

Place equipment carefully or add light to 
avoid shadow on work or sharp contrast 


improving fixtures end lamps 


These topics are covered in detail under seperate sections on fixtures and 
lamps. Some of the methods of improving include: 


Chenging parts or adding parts 
Painting equipment--lamp bases, stems, fixture body 
Buffing, replating or refinishing equipment 
Turning parts or glessware--in bridge lemps or brackets 
Cutting down equipment or renanging at different height 
Changing length of stems on tell floor or 

table lamps and fixtures with metel saw 
Reising short lemps on bases . 
Rearranging table lamps on different tables 


Daylighting 


The effect of window treatment or condition on lighting during the day 
may bo great as table below shows: 


Window treatment or condition Loss of light 

Dirt on window gless 15-25% 

Ply sereen over whole window 50% 

Fly screen over lower half of window 15% 4 
Painted fly screen over whole window 60% 

Painted fly screen over helf of window 20% 

Upper helf of window shaded 60% , 
Upper fifth of window shaded 15% 

Curtains and draperies 75% 


Some points in making good use of daylighting in home are given belows 


Hone window treatment for best use of daylight 
Ty DHSS ae ae pomee aaricrpee 5 RE ars VERTU aa eee ~ 
Have window area equal. to 4 floor area 
Use glass blocks in construction (may 
Use bronze or copper screens cn lower 
Keep window glass end screens clean 
Use translucent window shedes 


roduce’ glare) 
- Of window 


tlie 
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“list: Relowie, e ec cys oe gee nigitine in the 


ik ab your ents ment with these pena ee in mind. 


icine bulb size 
- Change bulb tyne 
_ Shade bare bulbs 

Shield bare bulbs 

Add extra light at work 
Buy adaptors _ 
Replace dark shades ; 
Use white shade linings . 
Raise short lamps on stends 
Tux equipment parts 


te Add extra light at work 


} 


Increase general lighting 
Meke rooms lighter’ 
Clean walls, ceilings 


Clean bulbs, equipment 


Dust every 2 weeks 

Wash every 2 months — 

Use soap twice yearly 
Raise or lower light source 


Get more light closer to work 
. Move work to improve Lighting’ 
“Meke work veckground light 


CHOICE, USE AND CARE OF LIGHT BULBS. AND TUBES 


Terms, Life, Specifications 


Terminology: Though the source of light commonly used for electric light- 
ing is traditionally called a lamp, it is commonly called a "light bulb" 
or a “lamp bulb," or sometimes, as in the case of fluorescent sources, a 


fluorescent tube. 


There is considerable merit, however, in calling the source of light a 
light bulb or a tube, instead of a lamp. The word, “lamp,” is’ elso used 
to designate the portable floor, table and wall lemps. In recent years, 
most commercial companies are using the more common terminology of light 
bulb in their consumer literature. Technically bulb and tube refer to 
the glass part of light bulbs and tubes. 


inspection of light bulbs and tubes; Great care and precision in manu- 
facturing produce today's high quality light bulbs and tubes. Manufacur- 
ers carefully inspect the parts going into these sources of light as well 
as the finished bulbs and tubes. Research constantly carried on by large 
manufacturers improves the efficiency and lowers the cost of light bulbs 
and tubes, 


Standards and specifications: ‘The Americen Standards Association, New 
York City, has set up standards for nearly every type of incandescent 
light bulb and fluorescent tube. 


The specifications set up by the Federal Government are available from 

the Superintendent of Documents, Washington 25, D. C. The National Bureau 
of Standards, the Bureau of Federal Supply, General Services Administration 
end various branches of the Department of Defense are agencies of the 
Federal Government that develop such specifications. These guide both 
manufacturers and Government purchasing departments and give consumers 

some valuable information. 


Rated averaze life in hours: Below are listed some manufacturers! figures 
sheets ot ee ee ODO ONTOS SE Re TD 


Seer toes Stoneman 


On average rated life in hours for various electric light sources. 


type of Bulb or Tube Life in Hours 


Fluorescent (hot cathode) 4.,000~7 , 500 
General incandescent 750-1, 000 
Floods and spots (R & PAR) 1,000 
Floodlight (not reflector floods) 800 
Spotlight (not reflector spots) 200 
Projection 10-50 
Photoflood a-10 


The "burning" life of the fluorescent tube is repidly increasing. Formerly 
around 1,500 to 2,500 hours, it now is enough higher that manufacturers 
stamp some tubes 4,000 hours and claim figures as high es 7,500 hours of 
burning life for general use tubes and up to 10,000 hours for slimline 
tubes. Fluorescent tube life depends somewhat on the number of starts, 

as more frequent starting tends to decrease length of service, Figures 


tt Th oe 


are usually given on the basis of averege life at three hours per start. 
This means the tube is used an average of three hours for each time it 
is turned on. Home use might mean shorter periods per start and might 
cause tubes to last a shorter length of time than the rated life. A 
figure of 3,000 hours is probably conservative for l-hour average burn- 
ing per start, with new tubes having improved cathodes and cathode coat- 
INngSe ; 


Types of bulbs available: Many types of light bulbs and tubes are avail- 
able. This section deals only with light bulbs and tubes more commonly 
used in the home end on the farme 


Types of Incandescent Light Bulbs 


Parts of jight bulb: A light bulb is made up of a base, the filament, 

or filaments, the glass bulb and @ vacuwn Or gas such as arcon or nitro- 
gen or in some krypton. The base is of metal with contact points to the 
‘gocket. The filament or filaments consist of coiled or coiled-coil tung- 
sten wire. The glass bulbs come in various shapes and diameters. 


Shapes of Incandescent Bulbs Commonly Available 


A (standard line) Common type--25, 40, 60, 75, 100, 150 w 
PS (pear shape) Higher wattage--200 w and up 

G (globular or round) S-light; small decorative bulbs 

GA {globular & standard) Mushroom shaped cream bowl 

C (cone-shaped) ? w candelabra 

r (flame~shaped) 15-25 w decorative bulb 

S (straight-sided) 10 w, other low-wattage bulbs 

ay (tubular) ; Tuniline, show-case reflector, small tube 
R {reflector} Spot or flood bulbs 

PAR (parabolic 


aluminized reflector) Pressed glass projector bulbs of spot or 
flood type for indoor or outdoor use 


Diameter is measured in cighths of an inch, thus an R-40 bulb is 4 re- 
flector type 40/8 or 5 inches across. 


Manufacturers make bulbs of a special heat-resisting glass for use out- 
of-doors or where there is danger of splashing with liquids. These bulbs 
are available in projector shaped (flattened at end) and ordinary shaped 
weather-proof light bulbs. : 


Bulb finishes and colors: Below are common bulb finishes and colors, and 
their uses in the home. 


Finish and Color Use of Bulbs 

Indirect-light Used in standard base 75-125-200 w R-40;100, 150, 200 & 
50-100-150 w R-40. Mogul base 100-200-309 w, R-40 & G 

Inside-frosted Used in lamps 15-200 w; 30-70-100 & 50-100-150 stand- 


ard; 100-200-300 Mogul; little loss of light; quelity 
better, preferable to clear glass bulb 


White 60 & 100 w size used in thin glassware fixtures, Mogul 
(silica or 100-200-300 w globular. Also 6-300, 40-60-10G; 50-100— 
ceramic ) 150 medium & 300 Mogul.’ Qutside-coatad white bulbs in 


small sizes 7-40 w 
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Finish and Color. .)\:: Use of Bulbs 
Metallic reflector 5 w R-30, 150 w R-40, 200 w, 300 w R-40; - 05 and 


coating 150 w PAR 38 
Cream bowl Used to improve ae fixtures, 50 w, mushroom 
White bowl In hihi wattage types; used in thin globes and eae 
open-mouth reflectors to reduce glare; creamy white, — se 
translucent finish on bowl of bulb; chiefly industrial 


Silvered bowl Metallic finish on bowl of inside frosted lamp; used 
in indirect lighting fixtures end modernization sa 
equipment. 60, 100, 150, 200 w common. 


Daylight blue Good for color disemimination. 20, 40, 60, LOO; oa: 
200, 300 w. Hardly ever used in hones. 

Insect repellent Yellow bulb for repelling insects. 6-200 w. 

Colored lamps Inside or outside colored, enameled, or natural co loxeal 4 
Decorative; in flame, inte and pe Res ow 


vy 


Ordinary household bulbs: The most common type of light bulb used in the 
thome is the inside-fros ted, incandescent, one~filament or single wattage 
one. Common sizes with See pee bases for household use arer 200, 150, 
FOO, 75, 60, 50, 40, 25, and 15) watts. larger Sizes are sometimes used, 
such as 300 watt. Night lights with 10, Wz, 7, 3 and ] watt bulbs are 
used in homes, but some of these have amaller bases. 


Suggested Use of One-Filament Incandescent Light Bulbs: 


200 In indirect ceiling fixtures in kitchen, library or 
any xoom using large indirect fixtures. 


150 Kitchen, laundry, dining room and living room 
eciling fixtures. Widely used in reading lamps. 


100 Bedroom, large bathrooms, small kitchens, breakfast 
nook and other ceiling fixtures. Also in wall lamps. 


75 Bathroom and hall ceiling fixtures, wall lamps. 


60 On porches and stairs, in halls and closets, in bracket 
fixtures in kitchen and bath, in dresser lamps, in multiple- 
bowl or cluster fixtures in living and dining room. 


40 In 5-lanp cluster fixtures, in small breckets, in 
small areas everywhere 60's are used. 


te) Decorative lights; in thin-glass cluster bowl or bracket. 
1-15 Used as night lights in bedroom, bathroom, hall. 


Three-light or two-filement bulb: A second type of bulb being used in: 
homes is the three- ~light or two-filement bulb. It has two filaments of 
different wattage. You can adjust the light easily for the difficulty 
of the task being done. A three-light bulb has a special three-contact 
base which fits into « Special socket. This bulb gives any of three dif-— 
ferent amounts of light when used in ea socket with a three-position switche — 
Or it gives two different amounts of light {highest and lowest of marked 
wattages) when used with a socket controlled by a two-position switch. 
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With the three-position switch, you can turn’on the two filaments to- _. 
gether, or either the larger or smaller filament alone. The two-position 
switch tums on the filament using less wattage, or both filements to- 
gether for highest wattage. Threce-light bulbs come with Mogul or large 
bases, or with medium or standard bases. Three-light medium base bulbs - 
come in 50-100-150 w, 40-60-100 w and 30-70-100 w sizos. Light bulbs with 
large Mogul bases fit in special large Mogul sockets found in some floor 
and table lemps ond dining room fixtures. The most common Mogul-base bulb 
used in the home is the 100-200-500 watt size. Another size 50-100-150 
with Mogul base is less commonly available now. The medium-base three- 
light bulbs replace it. There are screw-in converters to change Mogul 
sockets to: medium, and there are converters to make medium sockets Mogul. 
Suggested uses of two-filament bulbs are listed below: 


100-200-300 and 50-100-150 w (Mogul base) in floor and table 
lamps and in some dining area fixtures. 


50-100-150 (medium base) table lamps, some 56" floor lemps, 
pin-to-wall lamps. . 


30=-70-100 (medium base) or 40-60-100 (medium base) pin-to-wall 
and dresser lamps, brackets. 


Three-light bulbs are either globular or round, or projector or reflector 
bulb shaped. 


White indirect-light bulbs: Since the war, reflector shaped light bulbs 
with heavy inside coating or whitening are coming into wide use for home 
lighting. These white indirect-light buibs substitute for a bowl and 
light bulb in table and floor lamps and improve bridge lamps and. some 
large single-bulb fixtures with thin glassware. 


Two sizes are available, the R-40 (5" D) and the G-30 (3 3/4" D). ‘The 
R-40 comes with one-filament (150 w) or two filaments (50-100-150 wor 
75-125-200 w). G-30 is a 100-200-300 w two-filement light bulb witha 
Mogul base. There is also a three-light Mogul base R-40 indirect-light 
bulb in 100-200-300 w size. The source brightness of the larger reflector- 
Shaped white indirect-light R-40 bulb is too high to make it comfortable 
for prolonged close reading or other close eye work except sewing on dull 
material. 


Silvered-bowl and white-bowl light bulbs: Silvered-bow] and white-bowl 


light bulbs have a "built-in" feature in the form of a bulb finish to 


‘direct the-light. The silvered-bowl bulb when used base up simulates 


indirect light, and the white-bowl bulb, semi-indirect light. Both fin- 
ishes help to direct light upward, when used base upward. 


The silvered-bowl bulb gots first a silver dip, then a copper clectro-plate 
and last a coat of aluminum paint sprayed and then baked on the outside of 
the bulb. 


The coating of silver on the bowl of the glass bulb makes it Like a mirror 
on the inside. The light from the fllament cannot go through the bottom 

of the bulb but is instead reflected upward to the ceiling, or in a lamp 

to the shade around it. It gives a more pleasing light and a light which 
is easier on the eyes than a bare bulb in the same location. While usually 


oa Whale 


used base up, it finds use in base down position in a floor lamp with 
metal reflector designed especially for it. 


A silvered-bowl bulb helps to modernize an old bridge lamp which has a 

bare bulb. Also you can put one or more low-wattage, silvered-bowl bulbs 
in a bare-bulb fixture in low-cvilinged main rooms. Or use a higher 
wattage one in stendard RIM or other direct-light reflectors in the laun- 
dry or wrk shop. The silvered-bowl bulb forms a part of a certain type 
of fixture, the silvered pert of the bulb showing in the center of the 
fixture, The rest of the fixture is made of perchment, plastic or metal. 
These fixtures are‘also especially good in rooms with low ceilings. Sil- 
vered-bowl adeptors are available to modernize poor lighting installations. 
You screw én adaptor into a socket just as you would e light bulb. 


Daylight light bulbs: Daylight bulbs are made of a special blue glass, 
which absorbs the red end yellow rays from the filament and supplies a 
light more nearly like daylight. These bulbs are excellent for use in 
certain locations in kitchen, laundry and sewing rooms. - However, the 
blue glass absorbs about 35 percent of the light. 


The whiter light from deylight bulbs is good for color matching end also 

in the leundry erea for detecting dirt, scorch, stain end running of colors. 
Tt will elso help you to judge how your make-up will look in deylight if 
you use the daylight bulbs at your mirror in the bethroom. 


Daylight bulbs for home use come in the 60, 100 and 150 watt sizes, also 
in 25, 40, 200, 300 watt and lerger size. Since blue glass absorbs about 
1/5 of the light, it takes a larger size bulb to give the same amount of 
light as that from an inside-frostcd incendescent bulb. In replacing an 
inside-frosted bulb with e deylight one, use the next higher watt egee 

For exemple use a 150-watt daylight for ea 100-watt location. 


Weather-proof bulbs: Hard glass bulbs of ordinery shepe come in wattage 


Seae8 Of 50,75, 100, 150, 200, 500, 500 and numerous higher wattage. 
There are also. some tube sheped ones. 


Rough-service bulbs: Vibration-service and rough-service bulbs are aveil- 
able usuelly in 50 and 100 watt size but also in 20, 60, 75, 150; 200 050g 
end 500 watt sizes. Some come with Special milk-white finish, but most 

come with inside-frosted finish. Larger sizes are often clear glass bulbs. 


Lumiline tube: A lumiline lamp is a tube-type incandescent light bulb 
with an extended filament running the length of the long narrow tube. ‘i 
Fluorescent tubes are rapidly replecing lumiline tubes. The Juniline tube 
fits into a special fixture with cCap~like sockets at cach end. Lumiline 
tubes T-8 come in white or colors and in 30 (18"), 40 (12") and 60 (18") 
watt sizes. , 


Other special lemps: Some other Special lamps on the market ere: 
Glow lamps (not incendescents) have electrodes instead of filaments 
to cause gas in bulb to glow. They are used for low wattege (1-3 w) 
hight lights. Some of 1/25 to 3 w size have speciel bases. 


Medium and candelebre screw base 110-125 ac or dc. Decorative lights, 
6, 7s, 10, 15 end 25. w. 
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Indicator or night lights of various types 6n4 small sizes. 
Christmas tree lights for indoor and outdoor usee. 
Radio dial lights. 


Other special purpose bulbs for use in clectrical equipment. 


Points to Consider in Selecting Incandescent Light Bulbs 


Standards end specifications: While light bulbs mey all look alike, there 
ig sometimes a difference in quality. Tt is advisable to buy from reput- 
able manufacturers who conform to the Federal specifications and stendards 
get up by the American Standards Associetion for incandescent bulbs. 


Voltage of lamps: Ordinary bulbs ere mede for 110,ho,/220 (Pepe 130 
volt circuits. REA borrowers generelly design electric distribution systems 
for 120 volt service. Therefore, you should look on the end of the bulb 
for the stamp, "120 V," unless 4 different voltage is suggested by your 
power supplier. 


On 120-volt service, a 110 or 115 volt bulb will burn more brightly but 
will not last so long as e 120-volt bulb. Using 2 125 or 140-volt Lig ht 
bulb on. 120 volts will give less light and Longer life. 


Weattege of light bulb: Menufecturers indicate wattage, merking it in the 
seme plece 2s the voltage on tho end of the bulb. Study the sizes gener- 
ally suggested for certain uses end also consider that larger bulbs give 
more light in relation to the electricity consumed than smaller ones. Tf. 
you have four 25 watt bulbs, they will give less light than a single 100 
watt bulb. It takes six to give about the game amount of light. Most 
smaller bulbs are vacuum bulbs; larger ones, 40 watts or larger, are gas~ 
filled end more efficient than vacuum bulbs. Efficiency increases with 


higher wattages. 


Sizes of screw base: The bases het are eveileble in light bulbs designed 
for home use vary in size. Mogul base bulbs are used in many floor lemps 
and a few table lamps. Standard or medium bases are used in most places. 
Tntermediatc or cendelabra screw bases are for decoretive lights, and 
miniature screw beses ere for Chiristmas tree lights. It is best’ to geu 
seeing equipment which takes either Mogul or medium base bulbs for easy 
pulb replecement. Converters to meko various beses usable in different 
sockets are available. 


Shape and size of bulbs: Different letters are used to designate the dif~ 
ferent shapes of bulbs. "A" is used for the regular shaped bulb, "G" for 
large three-light or smell decorative globular or round ones. "Pp" for! pear= 
shaped ones, "F" for flame-sheped ones, "T" for tubular ones and "S" £or 
straight-sided ones. Neither the smell globuler or flame shaped bulbs are 


“used so much anymore. The ordinary f-sheped bulbs have grown smaller in 


size as their efficiency has increased. Bulbs are clessed by the diameter 
measurement in eighths of en inch. 
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Color and type of glass in bulbs: Colored bulbs are sometimes used for 
decorative purposes, but usually inside-frosted light bulbs ere used be- 
cause of their greater efficiency. Cluar glass bulbs are also available, 
but they produce more glare end little more light than inside-frosted 
light bulbs. The silica or ceramic white inside coatings or enameled 
finishes of white bulbs improve diffusion, but give a little less light 
than inside frosting. . Pyrex glass is used in PAR bulbs and more expen- 
Sive infra-red bulbs to protect them for use in places where water ma 


hit the hot bulb. 


Grade of bulb: Sometimes different grades of bulbs ¢sn be purchased. The 
best is usually only 5¢ more than the poorest. 


1. American made light bulbs: Americen made light bulbs beer the watt- 
agc, the voltage end the name of the manufacturer. Good quelity light 


bulbs do not blacken prematurely, are efficient and last a long while, 
from 750 to 1,000 hours. lLumiline (1,500) and a few small lamps last 
1,200 to 2,000 hours. 


&. Nameless meke bulbs: From time to time a few poorly labelled bulbs 
come on the market; these are mostly imports. They usually last 400- 
600 hours but may burn out at any time and frequently break at the base 
when screwed into the socket. 


Use and Care of Incandescent Light Bulbs 


Care of incandescent bulbs: Bulbs require little attention snd care. 
Here, however, are e few points to keep in minds 


1. Vibration: Avoid jarring, dropping and severe vibration of light bulbs. 
A jar will often breek an old or defective filament. Rough-service or 
vibration-service light bulbs are aveilable for places where there is 
a lot of vibration. 


&. Control: Control light bulbs with a Switch. Do not screw light bulbs 
in end out as 2 means of controlling light. ‘This canaas arcing, in ~the 
socket and eventual damage to it. Various types of sturdy switches 
are the best method of control. Some three-light bulbs have a switch 
built-in at the base. A pull chain is e less desireble switch control, 
for it is often a source of trouble and even sometimes a safety hazard. 
£ pull chain becomes dengerous when the insulating link in the chain 
1S; lost’. 


5. Burning position: Use light bulb in position for which designed. Some 


bulbs are designed to be burned in Special positions as base Up Stor 
base down. These recommendetions should be followed, 


4. Moisture: Avoid using ordinary light bulbs in places where moisture 
Cen Spatter on them when hot, Light bulbs with special glass are avail- 
able for meny of these locations, In some pleces, shielding helps. 
Special moisture-proof fixtures are available for shower stalls and 
Similar spots. 
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ning: Dust or wipe bulbs with a damp cloth; never immerse in. . 
Remove light bulb from socket. to clean. Use e demp soapy 

cloth on greasy bulbs. Dry carefully. Some menufacturers say im- 
Nh mersion is possible with thorough drying afterward. 


6. Blackening: Change light bulbs when old-and blackened. Move badly 
blackened bulbs,to less important places until they burn out. Bleck- 
ening may waste quite a bit of light. Blackening on the top of a 
bulb in a study lamp, however, is not so serious as it:may seem be- 
Cause it cuts the light soing upwerd rather than that- going downward. 
Some places where bleckened light bulbs of larger size will serve a 
useful purpose until they burn out are in closets, unused parts of 
attics and basements, halls, end in perts of farm buildings. 


lees ee Te : 


aye 7. Supply: Keep an extra supply of varying size bulbs to provide replace- 
. ments of the proper size when ae bulb burns out. 


Cost of operating bulbs: Below are formulae in figuring power cost for 
incandescent light bulbs: 


Watts x hours of use = number of watt-hours 


No. of wett-hours = Kilowatt-hours 
1000 | 


J 


Kilowatt-hours x ¢ per kwh = __.¢ (cost of lighting) 

Power suppliers sell electricity by the kilowatt-hour. A kilowatt-hour 
is a thousand watt-hours. Kilo is the Greek for thousend. f£ 100 watt 
bulb will give light for ten hours to use one kilowatt-hour. It is in- 
teresting to compare the cost of lighting with sutomobile operation, 
alcohol, cigarettes, movies, candy or gum. There is probably no cheaper 
way of entertaining your vamily so wholesomely as by spending your money 
On lighting. Good lighting makes it possible for than to read and play 
safely and comfortably et home. 


Types of Fluorescent Tubes 


New development: The fluorescent tube for home use is 4 comparatively 

F new lighting development; it came into use in 1938. Instead of one or 

‘é two filaments centered on the inside, it has two concealed filament-lLike 
electrodes, eech comnected to two pins, You find these et opposite ends 

| aD of the tubes, but since they are inside of the tube, you see them only in 
hie a@ broken tube or in a clear-gless germicidal lamp. The pins serve as the 
tube’s bases for connection to lamp holders and in turn to wiring. Between 
these electrodes and inside the tube is e drop of moreury for mercury vapor, 
which in operetion becomes a part of the circuit. frgzon, one of the gases 
used in ordinary gas-filled bulbs, and sometimes krypton or neon are also 
used in various combinations. Krypton makos for greater efficiency but 
both neon and argon heve advantages in operating at lower or colder temp- 
eratures; argon helps lamps start easily. Mercury vapor lemps are not 

new (Cooper Hewitt--1900), but previously they gave little light. Adding 

@ light-converting coating or phosphor to the inside of the glass enclosure 
causes ultra-violet rays to change weve length and become licht. 
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Fluorescent tubes have wide acceptance for home use now. . You will find 
them in special bathroom, kitchen, workroom or laundry and under-cabinet 
lighting fixtures. Also, the new wermer flucrescent colors are increasing 
the populerity of fluorescent liehtine for the living areas of the house. 
Fluorescent fixtures are fairly expensive beceuse of the auxiliary equip- 
ment or special control untkts built into them to control the voltage. 
&lso, volume demand is just beginning to lower production costs. 


Special floor, table end wall lamps use circular, semi-circular or straight 
fluorescent tubes. You can find either portable or stationary equipment 

for eny use, for the fluorescent fixtures and lamps now come in both 

decorative and utilitarian desivns. 

Parts of fluorescent lighting equipment: Below are listed the main parts : 
of commonly used fluorescent lighting equipment: 


Tube 
Glass tube; phosphor coating inside 
g2-pin bases on straight tube or 
4-pin base on circular tube 
electrodes inside tube 
Mercury, ergon, krypton, neon in tube 
2 lamp holders for 2-pin bases on tube ends 
or 1 4-hole holder for 4-pin bese on circular tube 
Auxiliary equipment for ordinary tubes: 
Current limiting device or ballast 
Starter switch end radio interference condenser 
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Ordinary fluorescent lighting tubes require certain auxiliaries. This 
auxiliary equipment includes a current-limiting device celled a "ballastt 
end a starter switch. ‘Theso usually go in the body of the fixture itself, 
dn a part called the channel. In a portable lemp, however, the ballast, 
beceuse it is heevy, goes in the lemp base and helps weight it. 


Ballasts vary in size, shape (square, rectangular and round) and weight 
according to the size and number of tubes used and the location of use. 
Some are instent-start ballasts for use with instent-start tubes. There 
ere also starters which stop the operetion of a tube when it sterts to 
flicker. A good fixture has a capacitor or condenser to lessen vedio 
interference. In some new fixtures it is built into the Starter, 


The coating on the inside of the tubes is « powder which is fluorescent. 
It glows and gives off light when ultra-violet rays reach it. 


The ordinary mercury vapor lamp gives off short invisible ultra-violet 
reys end.e@ light of a peculiar blue-purple color. The fluorescent powders, 
or phosphors, chenge the invisible ultre-violet mays to visible light and 
produce a great deal of light for the amount of electricity used. Various 
combinations of phosphors give differont colors of ents 


- 120 - 


pes of fluorescent tubes: 
enieeeh ive peaesle oneness steeple Ameen ey 


A Pre-Hoat Hot-Cethode Fluo gscont Tubes Slimeline Long-tube Hot Cathode Type 


i 
t A 


Wattege Length Diameter in 1/8" ‘Wattage Length Dismeter 
aw en G5 5/8 | 300-800 milliemperes 
6 9 T-5 5/8 16-38 Agt 1-6 
8 12 7-5 5/8 24-51 64" T-6 
f 13 ok 7-5 5/8 22-51 man T-8 
% pe AL 15 Te12  - 12/8 29-69 96" T~8 
\ 15 18 T-8 8/8 400-600 milliamperes 
t 15 18 Pele B/S Beso 2 50h a ae T-12 
20 24 T-12 12/8 54-72 mon T-12 
P 25 33% T-8 3/8 2-96 © gst T-12 
30 36 T-12 12/8 
4.0% 48 m12 °12/8 Slimline lemps, may be operated at 
100 60 T-17 17/8. various currents to produce differ- 
Instant-Stert Tubes (No Sterters) ent amounts of light -- more at 
40 48 T=12 12/8 higher currents (given in milli- 
40 48 T-17 17/8 aiperes, ma) paren 
PCO T-17 17 /3** RG 5 
g5*** 58 T-10 10/8 Cola-Cathode Series-Burning 
gore 60 p19 _ in/e “Be" 80 rm 64% 20 mm 
Sizes of Fluorescent Circular Tubes 6am 8 gs 20 
32 circle 12" D T~10 10/8 76 BO 93" 25 
18 seni " 12" D T-8 3/8 


Fluorescent lisht-source shapes | and colors: There is a wide variety of 
shapes, 31 Bizes and colors of fluorescent tubes from which to choose, 


Shape of tube Ola fluorescent color torms New fluore scent color terms 


Straight tubes White--s500° K. Gold Standard cool white--45000 
Circular White~--4500° Red Deluxe ecol white 

Rh Semi-circular Daylight--6500" Pink Standard warm white--3000° 
U-shaped Soft white Green Deluxe warm white 
Bulb~Like Warm white--G000° Blue Gold, red, pink, green, blue 


If you haven't been completely happy with the lighting effect achieved with 
fluorescent lamps, it may be because you haven't seen some of the newer 
tubes which the lighting engineers have developed. These ere called Deluxe 


, Cool White end Deluxe Warm White. The Light from these tubes is more flat- 
tering to complexions end elso eave out red coloring in interiors more 
vividly. 


Tho lighted appearence of these tubes closely matches the Standard Cool 
White and the Standard Warm White, but the deluxe ones give far better 
color rendition. However, the new tubes are of lower efficiency, al- 
though they ere still better in this respect than the incendeseent bulbs. 


Analysis shows that people ere conditioned to two basic types of atmosphere. 
In the work world--fectories, offices, schoolrooms end in most stores a 


*95" krypton-neon cold weather tube end oot krypton-argon, 40" common 
size low temperature tube. 
**Replacement lamp only, to fill existing equipment. New equipment not 
being made. 
*K PISO aveileble in single-pin base. 
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cool, neutrel atmosphere is usually desired. Here, Jnigch erricieucy oF 
light becomes the first consideration. In the home, and in other social 
environments, a warmer atmosphere is preferred, end here excellent color 
rendition is ususlly paremount. (The latter also applies to certain areas 
in the wrk world, of course--a room devoted to art classes, a millinery 
plant, a meat market, specialty or florist shop, for example.) 


This development in flucrescent lemps seems likely to essure much ereater 
Satisfaction in their use, especially where color is en importent clement. 
If you are plenning to use these new eclors you shculd know their charac- 
teristics: 
Standard Cool White (4500° White) 
Like netural daylight; blends with it 
Suiteble for areas--kitchen, launcry 
Factories, stores, schools, offices 
Lower efficicncy then Stardard Warm White 
10 to 15% more efficient then deylight (6500°) 
Initial cost lower than deluxe tube 


Deluxe Cool White 

Hes baleneed color spectrum 

Gives best over-s1l color rendition 

fccents blues, greys, greens, whites 

Uc6s not sacrifice reds, ovengzes, wines 

Gives 20% less light than standard cool 

Hes lower brightness than stan@ara cool 

Suits color inspection home work aress: 
washing, inoning, sewing, make-up centers 

Costs more initially than Stendard Cool White 

Matches Stendard Cool White when Lighted 


Called warm white, werm tint or wermtone in past 
Contributes to warm social atmosphere 

Resembles incandescent light; used with it 
Has highest efficiency of eny fluorescent 
imits little blue light 

Costs initially seme as Standard Cool White 
Emphasizes yellows, orenges, greens 

Tends to make complexion appear sallow 


Stenderd Warm White (30002~-werm white) 


Deluxe Warm White 

Creates warm stimulating atmosphere 

Has balenced color spectrum 

Suits social cnvironments 

Adds gold tint to skins, whites 

Gives 20% less light then Standard Warm White 
Has lower brightness than Standard Wermm White 
Accents warm colors, reds, oranges, yellows 
Matches Stcnderd Warm White when lighted 


Soft White (pinkish white) 
Improves appearance of Skins, meats 


Produces tinted atmosphere--bluish pink 


é 
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“The four lemps--Deluxe Cool White, Deluxe Warm White, Standard Cool White 


and Standard Warm White--sive light appropriate to interiors of practically 


‘all classes, from factory to home. The following chart indicates the rig ht 


lamp to use for different purposes. 


For ; : ur Ue 


Best over-all color appearance Deluxe Gool White 
Highest efficiency light : Standard Warm White 
(most light per dollar) : (formerly “warm white™) = . . 
Cool atmosphere~-efficient light Standard Cool. White 
(formerly 45009 white) 
’ Warm: atmosphere-~efficient light Standard Warm White 
Good. over-all color appearance-- - Deluxe Warm White 


warm atmosphere 


Best. over-all color appearance--~ Deluxe Cool White 
cool atmosphere 


Combination of fluorescent and Standard Cool White for contrast: 
incandescent light in seme areca Standard Warm White for blending 
Wor blending with natural daylight Deluxe Cool White 


Manufacturers will undoubtedly develop other fluorescent.colors 


Points to Consider in Selecting Fluorescent Tubes 


Sizes: In this type of light source, the wattege varies with the lene th 
of the tube. The sizes most commonly used in the home are the 14-watt, 
15-inch; 15-watt, 18-inch; 20-watt, 24-inch; 26-watt, 33-inch; and 40-watt, 
A8-inch. The 30-watt, 36-inch tube is used more commercially. 


Shapes The long narrow tubes fit well into new streamlined fixtures of 


rectangular shape, coves or cornices and valance lighting. 

Circular and semi-circular tubes fit in round fixtures and under the round 
shades of floor and table lamps. Also they make good round shaving mirror 
lights. The 12" diemeter 32-watt circline tube is commonly used, and a 
few 8" ones appeared in 1950. A third, 16" size will complete e group to 
nest conveniently in céiling fixtures--total 95 watts not including ballast 


wattage. 


Colors:. Color names for white fluorescent tubes are undereoing ‘a‘chenge, 


introducing four new tenis: Standard Cool White and Deluxe Cool White, 
and Standard Warm White end Deluxe Warm White. However, fluorescent tubes 
are still being made and sold by earlier names. These are 3500° and 45009 
white, 6500° daylight, warm white and soft white, elso in gold, red, pink, 
green and blue. The 3500°* white tube is in common use now in the home, 
The 45000 white and soft white are fairly widely available; 6500° daylight 


*3500 degrees Kelvin--3500 K. 
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is less in favors The newer white tubes give a warm light glow resembl= 
ing incandescent. The deluxe ones, especially deluxe warm white, fit 
well in the living areas of the home. Deluxe Cool White shaquid be good 
for use at meke-up mirrors, in laundries and sewing rooms--or in work 
areas of the home where color discrimination is involved. Deluxe Cool 
or Warm White types give about 20% less light but better Ro lon rendition 


than standard types. 


Light distributicn: Fluorescent tubes are “lower in brightness" than 
incandescent bulbs of the same wattage, making them less glaring when 
viewed either directly or when reflected from shiny surfaces such as 
polished desks or.tables. Shielding is desirable, but it can be thinner 
then incandescent shielding. This wastes less light. 


The light is distributed over a long tube, thus providing more even il- 
lumination then a point source of light. The lighted tube is brighter 
in the center than on the ends, but this is not readily apparent. 


Efficiency: Fluorescent tubes are more efficient than incandescent light 
bulbs in light output. They give two to three times as much and often 
more light (up to 200 times as much in green)depending on the color, for 
the same wattage or power. Lower wattage lamps can be used in the same 
place if it is fluorescent light. However, in using the bluer white fluor- 
escent light the effect is sometimes cold and depressing with a small 
amount of light, while this effect is not so noticeable ita a larger 

amount of fluorescent light. 


Life: The most commonly used fluorescent tubes are rated at a life of 
2000 to 4000 hours. Many of them now last 7500 hours at three hours per 
burning start. Instent-start tubes do not last as long as ordinary ones, 
however. Some recent life reports on newer equipment show figures above 
10,000 burning hours. 


Coolness: Fluorescent tubes give off only a fraction of the heat given 
off by an ordinary bulb. They are barely warm to the touch. Some sources 
state that there is 50 percent less radiant heat than from a standard: in- 
cendescent bulb, and that what heat there is, is spread over « wider area. 
However, there is some heat from the ballast. In installing built-in 
equipment, ballasts can go in a place separate from tubes. 


Cost of tubes: The cost ranges from 75¢ for the 4-watt tube to $2,50 for 
the 100-wett tube. Instant-start tubes cost from $1.00 to $3,25. 


fdventages, disadvantages: Below is a brief listing of advantages and 
disadvantages of fluorescent lighting and equipment: 


Advantages of Fluorescent Disadvantescs of. Fluorescent 
Efficiency 3 times incandescent. . High initial cost for equipment’ 
Color discrimination excellent Equipment- heavy, often bulky 
as whiter, nearer daylight : Fixture tube wattace and leneth 
4-% as hot es incandescent not changeable after installed 


Lower brightness--needs less shielding Radio interference in some cases 
Shadows softer, reflections less bright Slow start, flicker in some cases 
' Tubes last 3 times as long Unsuitable below 35°*, over 120° BF 


* Special tube in 40 watt size available for low-temperature use. 
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"Advantages of Fluorescent | Disadventages of Fluorescent 


Better distribution, larger source Uncertain starting at excessive 
' Variety in fixture shapes, sizes undervoltage and low temperature 
Operates on 110 to 125 volts with Frequent startings cut tube life 


only about 5% change in light output High upkeep cost: tubes, repair 
Use and care of fluorescent tubes: In using, fluorescent equipment: 


1d. Avoid turning it on end off frequently. This wears the clectrodes 
out more rapidly. 


&e Avoid using when flickering, as this may damage the ballast and the 
Starter by over-heating them. <A special type of starter will stop 
the tube from operating when it starts flickering. It costs little 
MOree 


3e Locate radio about 10 feet (6'-9t may be enough) away from fluores- 
cent equipment and/or use radio interference device. 


Cost of Opereting fluorescent tubes: Below is a cost Pornula: 


watts x hours of use x ¢ per kwh = cost 
1000 


Add ballast wattage to tube wattage for correct total wattage. 


Health Lamps 


In the electromagnetic spectrum long waves known as infra-red rays are 
at one end of the light spectrum, and short waves known as ultra-violet 
are at the other end. Both of these have health applications. 


Heat lamps (incandescent): Some reflector-shaped and A or G bulbs meke 


use of these long-wave, infra-red or heat rays to relieve congestion and 
pain in humans and animals. The radiant energy from the lamps penetrates 
flesh deeply. Infra-red lamps (usually 250 w, also 80-375 w and three- 


» light 50-200-250, vary quite a little in price, the difference being 


chiefly due to the glass used. The more expensive bulb availeble in 250 


_W size is a special glass bulb which withstands breakage when cold water 


Splashes on the hot surface of the lamp. A red, amber or blue glass on 
some helps lower the brightness of the bulb. In 80, 125, L0G 21200 avae 
400 and 500 watt sizes, these bulbs are used industrially for drying pur- 
poses, wae 


Sun lamps (R-S--electric discharge--and fluorescent: Ultra-violet rays 
Similar to those found in natural sunlight can be produced by several 
artificial light sources. Among these are carbon arcs electric discharge 
lamps and special fluorescent type lamps. 


The R-S sun lamp is an electric discharge type lamp which radiates bene- 
ficial ultra-violet energy. This lamp requires no .auxiliary equipment or 
reflector because the entire unit is self-contained. The R-S sun lamp 


consumes 275 watts. It is 5" in diameter. The bulb is made of Special 


glass which permits only sun-tanning ultra-violet, visible light and heat 
to pass and the glass can withstand sudden temperature changes without 
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cracking. Therefore, this lamp may be used in locations where it may be 
Splashed by water. ay Wt NG Kee 


wate 


Inside the outer reflector bulb is a smaller are tube which contains ar 
small portion of liquid mercury and argon gas» When the lemp is lighted, 
the mercury is heated to vapor and ultra-violet reys are generated. 


The R-S sun lamp can be used in any standard 110-125 volt, 50-60 cyclo, 
a~c household socket. Many special type fixtures are available, but 
Ordinary adjustable brackets or old bridge style lamps are satisfactory. 
The R-S sun lamp provides light for reading, sewing or playing, as well 
as the ultra-violet end a small amount of heat. Many families instell 
this lamp over the mirror in the bathroom, so 4 suntan may be acquired 
by the men shaving or the women fixing their hair. When mounting the 
lamp over the mirror, it should be placed 18"-24" above the forehead and 
directed so the lamp shines downward. 
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The newest sun lamp available is. like a fluorescent tube. It comes in 

20 and 40 watt sizes. Other ultra-violet lamps such as the 400 watt Mogul 
base S~-1 and the 100 watt admedium S-4 are available but require special 
equipment and transformers for proper operation, 


Users should carefully follow instructions given with sun lamps, or a 
painful sunburn may result due to carelessness or untimed exposure. Spec- 
ial glasses are sometimes used to protect the eyes during an ultra-violet 
exposure. 


Fluorescent sun lamps: Tube sun lamps look like fluorescent lemps and 
produce light in the same manner. The difference between them is that 

the sun lamp has a special phosphor and glass which transmit wavelengths 
over 2800 Angstroms up to the bluish visible light at about 3800 A. Or- 
dinary fluorescent lamps transmit visible light in wave lengths above 
5800. These sun lamps are available in 20 and 40 watt sizes as mentioned 
earlier. The length of the tube permits a large area of the body to get 
uniform treatment in one exposure. When used for personal irradiation. 
The lamps also find use in installations for room irradiation. Lamps work 
Satisfactorily in ordinary fluorescent fixtures but require special reflec- 
tors usually of aluminum. The sun lamps find use for animals and poultry 
as well as humans--it is wise to follow instructions for use carefully. 


Germicidal lamps: Germicidal or bactericidal radietion comes from a lamp 
Operating like an ordinary’ fluorescent tube. It has a Special glass: to :. 
transmit ultra-violet rays.- This glass lacks light-converting phosphor ; 
and appears as a clear elass tube. There are 2 number of types--het and % 
cold cathode and slimline--in various lengths and wattages. They produce 
short-wave ultra-violet around 2500 4. which kills micro-organisms which 

the rays strike directly. - The rays will not penetrate most substances; 

an exception is clear water. Some of the lamps produce ozone, 


Since exposure to the rays transmitted may redden skin end irritate eyes, 
damage plant life and fade some dyes follow instructions for use carefully. 


Germicidal lamps find use in protection of humans and animals and of prod- 
ucts such as food and pharmaceuticals, 


Summary 


Point, line and area electric light sources have been invented to 
provide man with another form of artificial lighting. In addition, 
there are health lamps available to give him infra-red and ultra= 
violet radiation for health and production. These require careful use. 


Incandescent bulbs: Common incandescent bulbs, because of the small 
filament, provide light from a point source. This produces problems of 
eye comfort, requiring great care in diffusion and shielding. However, 
with proper control, ordinary incandescent light bulbs in larger sizes 
used in comionly available equipment can furnish good lighting. For 
loeal close seeing tasks and also for general home lighting, chiefly 

from central ceiling fixtures, 40 to 450 watts total is the common range 
of wattage used, the amount depending on the task or area to be lighted. 
Bulbs usually require some shielding for eye comfort. White indirect- 
light bulbs and even the smaller white bulbs furnish a larger light source 
than inside-frosted bulbs. The white indirect-light bulbs require no 
diffusing bowl when used in lamps. This bulb in a lamp is satisfactory 
for nearly all work in living areas except prolonged close eye work, such 
as studying, for which the source brightness, especially for shiny papers, 
is too high. However, it is a satisfactory light for hand sewing on dull 
materials, provided it is used in a well designed lamp and is well placed. 
Three-light bulbs give three amounts of light from the same bulb and thus 
furnish light for different types of tasks. Blue bulbs give a light like 
daylight -- excellent for color matching, but not commonly used. 


Fluorescent tubes: Fluorescent tubes are a line source of light. They 
are less expensive to operate, more efficient (about three times), and 
last at least three times as long as ordinary incandescent bulbs. Many 
fixtures and floor lamps use fluorescent tubes as sources of light, but 
the fixtures still cost quite a little to buy, because of the auxiliary 
equipment and extra wiring in them. Because fluorescent tubes are a line 
source of relatively low brightness, use of some of the less dense diffus- 
ing materials for shielding is possible. 


Area sources: Electro-luminescent lighting equipment is an area source 

of light still in the developmental stage. Line sources, or tubes, provide 
an area source of light when mounted above certain diffusing materials as 
in luminous ceilings. Corrugated plastic or paper sheets are used. 


Operation: Ask what voltage your lines deliver and buy light bulbs or 
tubes for that voltage. Keep an extra supply of light bulbs and tubes on 
hand so that you will have the. right size ready to replace a burned-out 
light source. Keep equipment clean. To figure roughly what it costs to 
operate lighting equipment use this: 


Watts x hours of use x g per kwh = ¢g cost. 
1,000 
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WIRING FOR GOOD LIGHTING 


Code Allowances 


The Netional Electrical Code makes the following wiring allowance sug- 
gestions for industrial and public buildings in watts per square foot. 
Type of Occupaney - Watts per Sqa Ft. 
Auditorium, churches, armories As 
Clubs, hospitals, hotels, industrial lofts, offices 2 
Barber shops, schools, stores, dwellings 3 


A Similar watt-per-square-foot guide, given below may be used to serve 


as @ 
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rough lighting calculation guide} 


r APproxe Condition of 
Ft, Ft-c. Ft-c. Delivery Space for Which Suitable 


3, ; ; be Corridors, storage space 
2 10-15 Industrial area Rough work, packing, crating 
8-12 Commercial area Casual, intermittent ettention 
4 15-20 Indirect General industrial areas, stores, 
30 General diffuse schools, offices 
6 30 Generel diffuse General offices, stores 
7, 30 Indirect Small interior--offices, classrooms 
8 30-35 Indirect Smell private offices (20x20') 
Ms 


20-30 Architectural Unusual treatment and lighting effects 


Home Light ing 


ral general suggestions on wiring for home lighting are given in the 
ion on planning lighting. Below are a few points on location of 


dighting outlets, switches and convenicnece outlets. 


Provide cnough lighting outlets: A few points on locating lighting out- 


lets 


in the home are given below: 


Ceiling light in each room (except possibly bathroom less than 40 to 
50 sq. ft. with mirror brackets), or lanps on switch-controlled 
outlets. Two ceiling fixtures in rooms twice as long as wide, over 
400 sq. ft., with alcoves or with very low ceiling, one preferebly 


en architectural or applied fixture. Light at mixing center, sink, 


range, mirrors. Light at sorting, washing and ironing centers. 
Light on porch, each 15 ft. of hall and closets over 9 sq» fbt..or 
18" deep. Light at head and foot of stairways. 


Plan good locet ion of switches, lights: It should be easy to control light 
and get it where you went it. Below are a few points on planning location 
of switches and outlets. 


Switches-~42"-46" above floor, on lock side of door, near doorway. 
Lights--usually centered in ceiling; may be centered over work, 
dining or mirror area. Wall brackets--usually 5' 6" or 8" above 
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floor and paired (5! 1".or 2" end GO" apart in bathroom). Halls-- 
light for about each 15' of “Length controlled at main entries, near 
stairs. 


Plan good location of outlets: Convenience outlets ecaniy placed oa 
mit good placement of lighting equipment. : 


Living areas--cords 6' long; outlets for cach 12* of wall space or 
for any usable space over 3'y Dining area--no space more than 10* 
from outlet; 20'--] outlets Work areas--convenience outlet on ap- 
pliance or 20 ampere circuit, and lighting outlet at each work center, 
40-42" above floor. 
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RECOMMENDATIONS, SPECIFICATIONS AND CERTIFICATIONS 


The Illuminating Engineering Society (IES) is a recognized lighting euthor= 
ity and has published bulletins on recommended lighting practices, which 

are condensed in IES Lighting Handbook, 1951, Illuminating Engineering 
Society, 51 Madison Avenue, New York City. 


Assoc istions of manufacturers (number participating given in parentheses) 
having equipment certification and testing contracts with Electrical Test- 
ing Laboratories, Inc. (ETL), New York, New York are: 


CIM--Certifiecd Lamp Makers (45), porteble lamps; 105 specifications. 

AHLI--American Home Lighting Institute (25) for residence fixtures. ' 
This program has been suspended. ; 

RIM*--RIM Standards Institute (13) for RIM industrial fixtures. 

Fleur-O-Lier Manufacturers (27) industrial, office, school fixtures. 

Certified ballast manufacturers (7) for fluorescent ballasts**. 

Certified starter manufacturers (10) for fluorescent starters**. 


CIM lamp specifications cover lighting performance, mechanical construction, 
electrical construction, safety. For-.each model of portable lamp there is 
@ statement of the lighting service for which the lamp is intended, the 
illumination to be delivered on a prescribed test plane and the proportion 
of this illumination that must come from the ceiling and upper side walls 

es well as from the outside of the shade. Before a certified tage can be 
placed on a lamp, a model must have been tested and approved by Electrical 
Testing Laboratories (ETL) for compliance with 105 CIM specifications. 


4HLI specifications for fixtures were planned to cover safety, construction 
requirements and lighting performance, including footcandle values, dis- 
tribution, efficiency and comfort requiremmts related to Shielding and 
brightness. Fixtures meeting specifications were to carry a UL label, an 
AHLI labol. And they were to be marked with lamp size or sizes to be used, 
hanging height or range of hanging heights, room size for which intended 
(marked if for 60 square feet or less), and whether intended for studying, 
reading or writing. The AHLI program has been suspended; write for infor- 
mation before discussing. “ 


Reference addresses: rt 
CIM, 2116 Keith Building, Clevelend 15, Ohio. a 


ANLI, 5905-6103 Longfellow Avenue, Cleveland 5, Ohio. (Program suspended) 

RIM, 507 North Michigan Avenuc, Chicago 1, Illinois. 

Fleur-O-Licr Menufacturers, ETL, 2 East End Avenue, New York 21, New York; 
also 2116 Keith Building, Cleveland 15, Ohio. : 

ETL, Electrical Testing Laboratories, 2 East End Avenue at 79th Street, 
New York 21, New York. 


*RIM stands for reflector and lamp manufacturers. 
**Comply with "Specifications for Fluorescent Lamp Auxiliaries." 


fe a Prete, ty ; 
Pee bapa 5) 8 ata 


